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A CENTURY OF PROGRESS IN THE UNITED STATES, 


BY EDWARD W. BYRN, A.M., AUTHOR OF “‘PKOGRESS OF INVENTION IN 
THE NINETEENTH CENTURY.” 


In no period of human endeavor has the work of 
man been so built into tangible and enduring things 
of a useful quality asin the century just about to pass 
into history. In a’ few days the calendar of the 
Christian era will be adjusted to a new figure; the 
greatest cycle of the world’s progress will have. com- 
pleted ‘its round ; and the wheel of time will have 
started on a new revolution. In the evolution of his- 
tory the thoughtful student is impressed by the great 
change in methods and subjects wrought by the nine- 
teenth century. Ancient and medieval history dealt 
with’ bloody wars, limiting creeds, cunning politics, and 
the ‘greed of ‘conquest. Modern history must leave 
these toa subordinate place, and substitute for them, 
as of greater importance, the genius of invention, the 
elements and agencies of industrial progress, and the 
arts of peace; and‘in so doing it marks the approach- 
ing millennium of happiness, good will and material 
prosperity which men have always longed for. The 
nineteenth century has given us the first ‘realization 
of this longing. What is yet to come remains for the 
future. But the hope of the future must always be 
founded upon the experiences of the past. What men 
may. do, and what men may dare, are measured 
largely by, past achievements. Progress onward and 
upward, ‘however, has so monopolized the attention of 
the nineteenth century man, and has so held his gaze 
to the front, that he rarely has found time to look 
back ; and yet this retrospect is the faith of the future 
and the guarantee of further progress. It is timely 
and helpful, therefore, to make a brief review of the 
industrial progress of the century, its causes and its 
effects: for such a review constitutes a sort of stock- 
taking that discloses to us where we stand, and what 
we may with reason hope for in future development. So 
broad is this field, and so diversified its subjects, that 
space liinitations compel its condensation into. the 
briefest expression. Progress along all lines has mani- 
fested itself in a remarkable degree, but the great 
pioneer to it ali has been 


INVENTION. 


In the early days of invention a _haphazard, and 
sporadic growth inarked the path of the advance ; and 
the brilliant genius of the solitary worker, sometimes 
a hero; but oftener a ihartyr, ‘stood out in bold relief 
amid. the apathetic eavironument of conservatism, 
and the prejudiced and bigoted atmosphere of super- 
stition: ‘The nineteenth century was to wark in this 
field a great revolution ; speculative philosophy was 
to be left to the dreamer; and the thought of man 
assumed a new and more concrete shape. The legiti- 
mate claims of matter asserted their equal rights and 
correlated values with the abstractions of thought, 
and the era of material prosperity set in. The rail- 
road, the telegraph, and the steam vessel annihilated 
distance ;- peoples touched elbows across the seas; and 
the contagion of thought stimulated the ferment of 
civilization until the whole world broke out into an 
epidemic of industrial progress. The germ speedily 


asserted its living qualities and grew into a new civili- 
Invention was its mother, and a free govern- 


zation.’ 
ment was its father. To-day a survey of the wonder- 
ful industrial progress of this greatest of all countries 
and greatest of all governments inspires the patriot 
of the western hemisphere with a’ justifiable pride,” 
and’ commands the admiration and respect of the 
whole world. : 

When the nineteenth ontaes began, the Unitea 
Stites was of limited territory, flanked by England on 
the- north, Spain on the south, and France on the. 
west, a’ storm- -swept coast on the east, and a hostile 
and: ubiquitous host of’ aborigines in our midst. The 
necessities of life were still, directing the energies of the 
early settlers almost entirely” ‘to agricultural pursuits 

and to ‘supplying by the ghickest methods the imme- 
Giate wants of food anil shelter, It is not surprising 
then that most. of the notable steps of invention at this 
time should have been taken in foreigu lands. As, 
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however, the American people were quick to appre- 
ciate and adopt anything of practical value, and as in 
later years United States patents have been quite gen- 
erally taken for the most important of these foreign 
inventions, the latter have become a part of the great 
working assets of industrial progress in the United 
States which cannot be ignored in any estimate of the 
causes of its growth. 

In the very beginning of the first decade, Volta, of 
Italy, had given the world the chemical battery which 
bears his name; Louis Robert, of France, devised a 
machine for making continuous webs of paper, which 
rendered the web perfecting printing press possible ; 


- Jacquard, also of France, invented a pattern loom. 


Somewhat later, Trevithick, an Englishman, built the 
first steam locomotive ; and Winsor, his countryman, 
organized the first gas company. 

In our own land, Col. John Stevens and Robert. Ful- 
ton successfully established steam navigation and laid 
the foundation for the present great commerce and 
splendid naval equipment of the world. 

In the second decade (1810-1820) KSnig’s rotary steam 
press mnarked a great advance in printing ; Stephenson 


’ built his first locomotive ; Fulton built the first steam 


war vessel; Niepce invented heliography, the pioneer 
step in photography; Sir Humphrey Davy invented 
the safety lamp; the English engineer Brunel sup- 
plied in civil engineering notable improvements in the 
methods of driving subterranean and submarine tun- 
nels; electro-magnetism was discovered by Oersted ; 
the American ship ‘‘ Savannah ” utilized steam for the 


first time for crossing the Atlantic ; and Blanchard in- 


vented his lathe for turning irregular forms. 
In the third decade (1820-1830) Faraday converted 


the electrical current into mechanical motion, and in 


experiments in the liquefaction and solidification of 


_gases laid the foundation of the modern absorption ice 
‘machines; pins commenced to be cheaply made on 


Wright’s machine ; the first public passenger railway 
was opened in England between Stockton and Dar- 
lington ; Sturgeon invented the prototype of the elec- 
tro-magnet ; Prof. Henry perfected the same and ren- 
dered it effective for all useful purposes in the arts. 
Barlow’s electrical spur wheel, Ohm’s law of electrical 
resistance, Becquerel’s double fluid galvanic battery, 
and Dal Negro’s electrically operated pendulum marked 
other notable steps in the electrical field. Friction 
matches were introduced by John Walker, Neilson’s 
hot blast for smelting iron was the greatest of the early 
steps in metallurgy, Stephenson’ s lceomotive, ‘‘Rocket,” 
took the prize for speed, the ‘‘Stourbridge Lion” was 
imported and was the first practical locomotive to be 
put, to work in America, Daguerre invented the 
daguerreotype, and Ericsson eupplied the steam fire 
engine. 

In the fourth decade (1830-1840) the United States be- 
gan to show the fertility and resourcefulness of -its_in- 
ventors to a remarkable. degree. - Prof. Henry tele- 
graphed’ signals toa distant ‘point, by his. electro-mag- 
net and invented his électric motor ; McCormick and 
Hussey invented and put in service their respective 
reapers ; Baldwin built the “Old. Ironsides,”. and 
from this time on American loeomotives -began, to as- 
sert thejr claims. to recognition, until ‘to-day, ir? num- 
ber and quality. they excel all others. . Prof. -Morse gave 
the world the telegraph ; Colt invented, his revolver ; 
Saxton devised magneto-electric machines ; the ‘link 
motion was invented by James ; Davenport: made his 
electric motor ; Profs. Draper and Morse made the first 


process of vulcanizing rubber. _ Important steps were 
also being taken abroad. Faraday discovered mag- 
netic induction, and also established the relation be- 
tween chemical and electrical force ; Pixii constructed 
magneto-electric machines ; Jacobi invented his rotary 
electric motor and built the first electrically propelled 
boat ; Daniell devised his constant chemical battery ; 
Cooke and Wheatstone devised an electric telegraph ; 
Steinheil discovered the feasibility of utilizing the 
earth for the return section of the electric circuit; 
Defries furnished the gas meter; Fox Talbot made 
photographic prints from negatives ; and Prof. Grove 
made the first incandescent electric lamp. 

Ten years wore completed the first half of the cen- 
tury, and this decade (1840-1850) brought Sickel’s steain 
cut-off ; Triger’s pneumatic caissons ; Nasmyth’s steam 
hammer ; the first telegraphic message from Washing- 
ton to Baltimore ; the introduction of anesthetics by 


Dr. Wells and by Dr. Morton: the Hoe type-revolving - 


machine; House’s printing telegraph ; guneotton and 
nitroglycerine; -Howe’s. sewing machine; Savage's 
time lock; Bain’s chemical telegraph; Bakewell’s 


facsimile falesraph: ; Bourdon’s pressure gages ; Brew-. 


ster’s stereoscope; the Corliss engine; the first sub- 
inarine cable (Dover to Caiais); the eollodion process 
in photography.;, Sloan’s gimlet-pointed screw; and 
American machine-made watches, 

‘In the next decade (1850-1860) .we find Dr. Page’s 
electric locomotive; the Ruhmkorff coil ; Helmholtz’s 
ophthalmoscope; Maynard’s breech-loading rifle ; the 
Smith & Wesson, the Spencer, and the Henry maga- 
zine fire-arms ;_the Channing & Farmer fire alarm tele- 
graph ; Gintls duplex telegraph ; 


the Watt & Bur- 


‘drive well. 
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gess and the. Voelter processes for making paper pulp 
from wood ; Wilson’s four-motion feed for sewing ma- 
chines; Bessemer’s process of making steel ; Hjorth’s 
dynamo-electrie machine ; Ericsson’s hot air engine; 
Taupenot’s dry plate photography ; the Michaux bicy- 
cle; Hughes’ printing telegraph; Woodruff’s sleeping 
ear ; Perkin’s aniline dyes; Siemens’ regenerative fur- 
nace; iron floor beams in building construction ; 
Phelps’ printing telegraph; first Atlantie cable; Gif- 
fard steam injector ; Gardner’s underground eable car 
system ; the discovery of coal oil in the United States ; 
the first use of the electric light in a dwelling, by 
Farmer; launching of the. ‘Great Eastern ;” " Os- 
borne’s process of photo-lithography: the improved 
spectroscope, and the Kirchhoff and Bunsen system 
of spectrum analysis; Planté’s storage battery ; Rex 
crude telephone; and Carré’s ammonia absorption ice 


‘machine. 


The following period (1860-1870) included the civil 
war, but even this terrible calamity could not arrest 
the momentum of inventive progress. As might be 
supposed, the inventions of this period reflected to 
some extent the strife of battle, and we find here the 
introduction of Timby’s revolving turret, Ericsson’s 
iron-clad ‘‘ Monitor,” the Gatling gun, the white gun- 
powder of Schultz and of Dittmar, dynamite, Nobei’s 
explosive gelatine, the Whitehead torpedo, Mon- 
crieff’s disappearing gun carriage, and the rebounding 
gun lock. The McKay shoe-sewing machine revolu- 
tionized the shoe industry. Col. Green invented: the 
Otis introduced his passenger elevator, 
the first barbed wire fence appeared, and rubber.den- 
tal plates were introduced. -.In this period, also, Lowis 
Pasteur began his great work in bacteriology and ‘és- 
tablished the germ theory of ‘diséase. Martin’s.:pro- 
cess of making steel was introduced. Wilde, Siemens 
and Gramme brought out their several dynamo-electrice 
machines. Burleigh invented his compressed air rock 
drills, and Tilghman his sulphite process for making 
wood pulp paper. Oleomargarine was produced, the 
Suez Canal opened, the Pacific Railway was com- 
pleted, the first Westinghouse air brakes were ‘de- 
vised, the Windhausen refrigerating’ machines were 
brought out, and the Mont Cenis tunnel was practi- 
cally completed. : 

The next decade (1870-1880) included the periods of 


the great financial panic in the United States and the 


photographie portraits ; and Goodyear discovered the | 


critical political strife incident to the contested Presi- 
dential election. This retarded.to some  externt:the 
growth of ‘patents in numbers, but it: does not seem ‘to 
have arrested the thought of the inventor, ‘nor to 
have affected its quality. The Hoe web perféétini® 
press was developed, and put to work in the office. df 
The New York Tribune. A great array of. valuable 
inventions followed, among which may be mentioned 
the Locke grain binder; the Ingersoll rock~.drill; 
Stearns’ duplex telegraph ; :Westinghouse’s improved 
automatic air brake; ~Lyall’s positive. motion loom; 
Janney’s automatic car coupler; Edison’s quadruplex 
telegraph; Gorham’s twine binder: for harvesters ; 
Lowe’s .process of making illuminating gas frou 
water; the roller mill and middlings purifier. for: mak- 
ing flour ; Pictet’s-ice machine; cash carriers for stores; 
Prof. Bell’s wonderful speaking. telephone ; : cigarette 
machinery ; 3 Edison’s ‘electric. pen ; steam feed for saw- 
mill carriages; Hallidie’s cable cars; Edison’s phono- 
graph ; the Otto gas engine; Jablochkoff’s: electric 
candle ; ;. Sawyer-Man electric ‘lamp ;,-Berliner’s . teles 
phone transmitter of variable resistanve; Kdisan’s,car- 
bon microphone; _ liquefaction of oxygen, nitragen, 
and -air, by,-Pictet and. Cailletet ;.the, development of 
the Remington typewriter. ; Edison’s‘electrie lamp with 
carbon filament ; gelatino-bromide emulsions in photo- 
graphy ; the Birkenhead: and -Rabbeth spinning spin- 
dles, and the Gessner cloth presses; Siemens also in- 
stalled the first electrical railway at Berlin; and the 
Mississippi jetties were built by Capt. Eads.. The.Lee 
magazine rifle, Faure’s storage battery, and -Greener’s 
haimerless gun were other inventions of this period. 
In the next decade (1880-1890) the radical inventions 
of the preceding periods had gotten well into the. com- 
mercial activities of the national life, and this decade 
represents the greatest epoch of prosperity the republic 
has ever enjoyed. It added the following important 
inventions: Telegraphing by induction, the Blake tele- 
phone transmitter, the Reece buttonhole machine, 
Mergenthaler’s linotype machine, Cowles’ electrical pro- 
cess of making aluminium, the Welsbach gas burner, 
the graphophone, electric welding by- Elihu Thomson, 
the McArthur and Forrest cyanide process of obtaining 
gold, Tesla’s system of polyphase currents, Harvey’s 
process of :annealing armor plate, De Lavai’s rotary 
steam;turbine, the Kodak eainera, De Chardonnet’s 
process of waking artificial silk, nickel steel; Hail’s pro- 
cess of making aluminium, the Dudley. dynamite gun, 
photography in colors,.and the Krag-Jorgensen maga- 
zine rifle. Great advances were also made in explosives 
and smokeless: ‘powders, among which ‘may be named 
rack-a-rock, bellite, ‘melinite, and cordite. In medicine, 
antipyrene was brought out, while in bacteriology 
Koch identified the’ bacilli of tubereuldésis and cholera, 
Pasteur the bacillus of hydrophobia, Loeffler the 
bacillus of diphtheria, and Nicciaier the bacillus of 
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lock-jaw.. The first American electric railway was in- 
stalled. between Baltimore and Hampden. ‘' Flood 
Rock” in New York Harbor was blown up, the-Brook- 
lyn. bridge was built, the electrocution of criminals 
ordered in New York, the Lick telescope was erected, 
and in Europe the St. Gothard tunnel and the great 
Forth bridge were completed and opened to traffic. 

The last decade of the century (1890-1900) is still so 
near to us, and is so filled with invented agencies of 
importance, that selection is rendered specially difficult, 
and only a few of the most important may be named. 
We find the Parsons rotary steam turbine, which in its 
applications in marine engines has raised the speed of 
smaller steam craft to that of an express locomotive; 
the Northrup loom, which acts almost with the discre- 
tion of a thinking mind; the Acheson process of making 
carborundum, the Yerkes telescope, Edison’s kineto- 
scope, and the allied developments of the phantascope, 
cinematograph, and biograph, whose moving and ap- 
parently living scenes fill the observer with wonder and 
adwiration; the production of calcium carbide by Will- 
son, and the electric furnace for making the same; the 
discovery and application of the X-rays by Roentgen, 
the Krupp armor plate, the developments in liquid air 
aud apparatus for producing it by Lindé, Tripler, 
Dewar, Ostergren, Berger, and others; the mercerizing 
of cloth under tension to render it silky, the Schlick 
system of balancing marine engines, the improved dis- 
appearing gun, the practical development of the bicycle 
and automobile, the building and launching of the 
‘*Oceanic,” the largest steain vessel ever produced ; 
and wireless telegraphy by Marconi. 

These represent the most notable agencies which 
have stimulated the industrial progress of the nine- 
teenth century. Conceived in the progressive thought 
of wankind, they have been nursed into a healthy and 
strong existence under the fustering care of the patent 
systems of the world, and espe- 
cially by those of our own land. 

Former ages have furnished 
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has diminished in like proportion, while the wages of 
the cotton mill operatives have more than doubled. 

If a man wanted a pair of shoes a hundred years ago, 
he had ‘his shoemaker to make them, and he had to 
wait for them until they were finished. The pay of 
this shoemaker was 73} centsaday. If he wanted a 


house, the carpenter with broad-ax laboriously hewed 


the lumber, and with hammer, saw and hand-plane 
slowly dressed and put together what is now known 
as the mill-work, for which he received wages at the 
rate of something over 70 cents a day. The printer was 
the skilled mechanic, and at $1 a day he set the type, 
and worked off on a creaky hand-press the limited 
edition, whose crude sheets now form valued curios. 
To-day the shoemaker on the McKay machine makes 
many hundred pairs of shoes a day, the laborious 
work of the carpenter is performed almost entirely by 
the planing, sawing, boring, mortising and turning 
machines of the great woodworking mills, while the 
printer, with wages more than trebled and hours of 
labor reduced, has been elevated to the jdignity of an 
expert manipulator of the linotype machine, perform- 
ing the work of four or five compositors, or has become 
the operator of the octuple press, printing papers by 
steam at the rate of 1,600 a minute, ready pasted, 
folded and counted for distribution. 

In the manufacture of agricultural machines the 
growth of the reaper has been one of the notable things 
as bearing on the industrial evolution of the century. 
This industry began about 1840 with the contempora- 
neous operation of Hussey and McCormick in this 
country, and in that year not more than three ma- 
chines were made. To-day the estimated annual pro- 
duction of the factories. in the United Statés in this 
class of machines is 180,000 self-binding harvesters, 
250,000 mowing machines, 18,000 corn harvesters, and 
25,000 reapers; the output of one great factory alone, in 
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Baldwin built the ‘‘ Old Ironsides,” and from this time 
on the railroad was an established institution. In the 
year 1899 the steam railroads of the United States have 
a total track mileage of 250,362; there are 37,245 loco- 
motives, 26,184 passenger cars, 8,121 baggage and mail 
cars, and 1,328,084 freight cars. There were 537,977,301 
passengers carried, 975, 789,941 tons of freight moved, 
and the total traffic earnings were $1,336,096,379. Mul- 
hall estimates the capital invested in railroads in the 
United States in 1900 to be $11,380, 000,000. To this must 
be added the enormous growth in street railways witi: 
their thousands of cars. 

Along with the development of the railroad has come 
the wonderful extension of the postal service. In 1799 
there were in the United States 677 post offices ; in 1900 
there are 76,688. In 1799 the receipts from postage were 
$264,846 ; in 1900 the receipts from postage and money 
orders are $102,354,579.29. In 1799 the miles of post 
roads were 16,180; in 1900 they are 500,989. At the be- 
ginning of the century postage was paid according to 
the distance carried, and Postmaster-General Haber- 
sham of that period, in one of his reports, recommend- 
ing a change in the postal rates, remarked that ‘‘a 
postage of 1214 cents or under is so inconsiderable that 
itis freely paid, but in all cases above that sum it 
seems something of an object, and it then begins to be 
called money.” To-day two cents carries a letter to 
Manila, half way round the world. Witha special de- 
livery stamp a letter mailed at noon in New York 
reaches Washington and is delivered to its address by 
special messenger in the evening of the,same day, and 
the New York daily morning papers are distributed in 
Washington in time to be read at the breakfast table 
there on the same day of theirissue. For the year end- 
ing June 30, 1900, there were 7,129,990,202 pieces of 
mail matter hardled by our post offices. This was 
about 93 pieces for every man, woman and child of our 
population, more than half of 
which were letters and postal 
cards, 


many a brilliant genius, but his 
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thought has too often died with UNITED STATES 


him. Will not all agree that it 
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The nineteenth century kas 
been remarkable in this field 
chiefly for the great addition 
which it has made to our na- 
tional wealth, the agencies which 
have contributed to this increase, 
and the means for economizing 
the cost of production. At the 
beginning of the century, a little 
patch of ground, oftentimes a 
mere clearing in the forest,-and 
a few domestic animals occupied 
the'attention of the farmer, while 
the crudest of implements aided 
him but slightly in his work. 
At the end of the century 5,500,- 
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000 farms are producing annually 


2,078, 148,933 bushels of corn, 547,- 


illustrated in the accompanying 
chart, which not only gives the 
variations in patents in the 
United States from year to year, but also a comparison 
of the total number of patents of the principal differ- 
ent countries of the world. It will be seen that up to 
the end of the year 1900 sixty-five thousand more pat- 
ents will have been taken out in the United States 
than in Great Britain and France put together. 

On this foundation the modern civilization of the 
nineteenth century has been built, and from it has 
rolled the mightiest wave of material prosperity which 
the world has ever known. Submerged within it and 
surrounded by it, as we are on every hand, it is diffi- 
cult indeed to rise to a point of comprehensive vision. 
Its very magnitude precludes any correct comprehen- 
sion by the average observer. A mountain cannot be 
estimated at close range in any proper appreciation of 
its relative values, and the boundless sea in its vast- 
ness furnishes no comparisons; and soin looking at 
this great tidal wave of industrial growth, we must 
stand a little apart from it to get any idea of its pro- 
portion. Looking down the corridor of time we obtain 
a better vantage point of view, since this will show us 
by its shrinking values the juxtaposed relation of 
the then and the now, as separated by a hundred 
years. 

MANUFACTURES. 

In the year 1800 this branch of the industrial life of 
the country was of such sinall extent that scarcely any 
records of it remain. Some cotton and woolen mills 
were to be found, but the spinning wheel was still a 
part of the domestic furniture, more useful than orna- 
mental, the hand loom was the main reliance of the 
farmer, and home-spun fabric was still in evidence 
every where. 

In 1831 the capital invested in cotton manufactures 
was $40,612,984. In 1890 it was $354,020,848, and the 
value of the product was $267,981,724. The number of 
spindles in factories in 1790 was only 70; in 1890, a 
hundred vears later, it was 14,188,108. In 1800 the 
price of cotton yarns was from $1.03 to $1.86 per pound. 
In the last decade of the nineteenth century it ranges 
from 184% cents to 1814 cents, and the price of cloth 


the year 1898, being 74,000 self-binding harvesters, 107,- 
000. mowers, 9,000 corn harvesters, and 10,000 reapers. 
This with 75,000 horse rakes meant for this factory a 
complete machine for every forty seconds in the year, 
working ten hoursa day. This, however, is only one 
branch of agricultural machines. There are drills, 
thrashers, seeders, plows, harrows, and hand imple- 
ments beyond calculation. In the field of wearing ap- 
parel, shoes, clothing, hats, and rubber goods are made 
in enormous quantities. These with ships, mills for iron 
and grain, mining machinery, steam engines and loco- 
motives, printing presses, sewing machines, bicycles, 
electrical apparatus, food stuffs and the thousands of 
other manufactured products, furnish an object lesson 
of industrial progress which it is well-nigh impossible 
to adequately estimate and present in intelligible form. 
The growth of manufactures in the United States, 
however, is evidenced in late years by the exports of 
manufactured articles. These for 1900 are $433, 851,756, 
which is 28 per cent above those of 1899 and the largest 
in the history of the country. Mulhall estimates the 
total value of manufactures in the United States in 
1900 to be $13,326,000,000 and the hands employed 
6,710, 000. ; 
RAILROADS AND POSTAL SERVICE. 

In 1800 there were no railroads, The rumbling stage 
coach was the only’ means of public conveyance. 
Traveling at the rate of six miles an hour, how long 
would it take from New York to Washington, and how 
many-relays of horses, and how much delay and dis- 
cowfort? To-day, a wagnificent: locomotive and a 
luxurious palace car whisk us across the country at 
the rate of nearly a mile.a minute. . The business man 
finishes a day’s work in New York, and taking.a sleep- 
ing car eats breakfast in Washington:in time to attend 
an early committee meeting in Congress, 

The first public railroad built was the Stockton and 
Darlington line in England, which was opened for 
traffic in 1825. In 1829 the “Stourbridge Lion” was 
imported from England and put to work on the Dela- 
ware and Hudson Canal Company’s railroad. In 1832, 


303,846 bushels of wheat, 796,- 
177,718 bushels of oats, 228,- 
783,232 bushels of potatoes, 56,- 
655,756 tons of hay, and 10,000,000 bales of cotton. 
To-day the great Western wheat farms of forty-five to 
ninety thousand acres and the processions of self-bind- 
ing reapers in the harvest field stand as correlated 
factors of growth. More than ten thousand patents 
for plows, as many for reapers, avd a proportionate 
number of planters, cultivators, thrashers and other 
implements and tools, indicate the vastness of this field 
of activity. 

Of live stock the United States has, in 1900, 13,537,- 
524 horses, 2,086,027 mules, 16,292,360 milch cows, 
27,610,054 other cattle, 41,883,065 sheep, and prob- 
ably 37,000,000, hogs. The great dairy interest and 
the enormous meat packing establishments are found- 
ed upon these. In the year book of the Agricultural 
Department the estimated quantity and value of dairy 
products for 1899 is: Butter, 1.430,000,000 pounds ; 
cheese, 300,000,000 pounds; milk, 2,090,000,000 gallons. 
This with the skim milk, buttermilk, and whey, and 
the calves dropped annually, makes the produce 
of the dairy cows exceed $500,000,000 annually. Dur- 
ing the period covered by the five fiscal years 1895 to 
1£99, the United States exported nearly $3,500,000,006 
worth of domestic agricultural produce. The average 
annual value reached $694,874,000. The agricultural 
exports for 1900 reached the sum of $835,858,128. What 
the full production will be in this great field remains 
for the twelfth census to disclose. Seven hundred 
clerks in the one division of agriculture alone have 
been busy for some months tabulating the statistics. 
This number will soon be raised to one thousand, but 
not until June, 1902, will the work be complete. 

COMMERCE. 

A hundred years ago a voyage to the Orient was of 
only occasional occurrence, and an event of stirring iim- 
portance to both the commercial world and the family 
circle. Steam was not yet applied, and the old sailing 
craft, at the mercy of the seas and adverse winds, 
might reach her destination and return ; but a year’s 
absence was tobe expected, and the return was uncer: 
(Continued on page 406.) 
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RITCHIE’S TELAUTOGRAPH. 

Compared with the numerous attempts, many of 
them of exceeding ingenuity, which have been made 
to construct an instrument capable of reproducing 
simultaneously a true facsimile of the handwriting of 
a distant operator, the new form of the telautograph 
appears to us to constitute an immense step in advance. 

The principle is practical, the same as that of Prof. 
Elisha Gray’s original instrument, but the mode of 
earrying it into effect has been greatly improved. For 


Fig. 1.—PRINCIPLE OF THE TELAUTOGRAPH. 


the facts here given we are indebted to The Electri- 
cian and The Electrical Review, of London. 

Fig. 1 shows the principle on which the instrument 
is based and Fig. 2 isa diagram of the connections. The 
pen is fixed at the extremities of two links, A and B, 
which are fixed to the arms of two otherwise independ- 
ent rheostats, C and D. Each of these is connected 
through the battery to one of the two lines and has a 
total resistance of 7,000 ohms, divided into 496 steps. 
One of these rheostats is shown by the side of the in- 
strument in Fig. 8. Thus currents, varying in magni- 
tude with the position of the pencil, are sent along the 
two lines which connect the sending and receiving in- 
struments. The receiving part of the instrument con- 
sists of two large D’Arsonval galvanometer movements, 
with strong controlling springs to insure constancy. 
The spindles on which the moving coils are fixed are 
connected toa link motion corresponding to that of 
the transmitter part of the instrument, and movea pen 
along a similar piece of paper. 

Having indicated the general principle on which the 
instrument is based, we now come to its construct- 
ive details. Asi is seen in Fig. 2, a battery is placed at 

each end of the line, these two batteries being normally 
in opposition. Before starting to write, the operator 
takes up the pencil, seen in the general view of the in- 
strument, and, with the point ofit, pushes back a lever 
at the left of the lower or transmitter part. This 
works a mechanical grip, which clutches the paper. and 
moves it forward about ¥% inch, and at the same time 
operates aswitch reversing the home battery, cuts off 
the receiving part of the home instrument, and 
connects up the transmitting portion. A further 
movement of this lever momentarily opens up the 
circuit of the home battery, the reason for which. 
will be explained presently. The paper is 5 inches 
wide, and a length of about 2 inches is exposed at 
one time. During the motions of the pencil on 
the paper, currents varying in strength are sent 
along the lines, # and G, returning in each case 

by the earth. 

The lower. part of Fig. 2 represents the transmit- 
ting part of the home station, and the upper part 
the receiving part of the distant station, but the 
complete instrument in each case is made up of{a 
transmitter and a receiver. Hand X are the coils 
of the D’Arsonval galvanometer movements, these 
movements being also seen distinctly in Fig. 3. 
The coils have about 600 turns of silk-covered 
wire impregnated with shellac varnish, and only 
the coil revolves, the cylindrical piece of iron at 
its center being fixed. The magnets are electro- 
magnets excited by the local battery. An inter- 
esting feature of the instrument is that, instead of 
extreme delicacy being attempted in the construc- 
tion of these movements, the reverse is the case. 
Twenty-four-volt secondary batteries are employ- 
ed at each end of the line, and the rheostat natu- 
rally forms the greater part of the resistance in 
the circuit, so that fairly strong currents, tele- 
graphically speaking, flow through the coils. 
Added to this that the magnets of the D’Arson- 
val system are highly magnetized, and it is 
seen that considerable mechanical forcescome into 
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play, so that the controlling spring attached. to the 
moving coil: is strong, and, as a matter of fact, so 
strong that the spindle of the moving coil is merely 
held between centers, jewels being unnecessary. Thus 
the motion of the coil is decisive and dead-beat, and, 
moreover, adjustment iseasy and the whole mechanism 
is substantial. 

After traversing the moving coil on its way to the 
distant battery, the current passes on either side 
through relays, ZH’ and H. These relays are so ad- 
justed that the weakest current (sent when the pencil 
is at the top left-hand corner of the paper) just suffices 
to cause their armatures to be attracted. When the 
current is momentarily interrupted’ by moving the 
paper-shifting and starting lever, the relay, ZH’, drops 
back. This causes the current normally flowing 
through the paper-shifting magnets, P, to be moment- 
arily interrupted, and the release and re-attraction of 
the armature of P actuates the grip which moves on 
the paper. The whole frame rocks backward and 
forward when the current through the coils is inter- 
rupted and re-made. The relay, Z, is for the purpose 
of signaling. A press-key on one side of the trans- 
mitter (not: shown in the diagram, Fig. 2) on being de- 
pressed breaks line, #', and puts line, G, to earth. 
This causes the relay, #’, to release its armature and 
the relay, #, to make acontact at O, so that the local 
circuit of the bell, 1V, is closed and the bellrings. It 
should be mentioned that to avoid a wultiplicity of 
lines in Fig. 2 all the wires leading to the battery are 
not shown, but some are broken off and + or - marked 
against them. 

We now come to the ingenious device by means of 
which no characters are written on the paper at the 
distant station unless the pencil is actually pressing on 
the paper at the transmitting end. Motions of the 
pencil are transmitted to the pen, but the latter does 
not touch the paper until the pencil does. Normally 
the “ pen-lifting” magnet, Q, is excited by the local 
circuit, the armature of the relay, R, being against the 
left-hand stop. This magnet, Q, raises the pen from 
the paper by slightly moving the cross-bar, S, in a 
horizontal direction away from the vertical paper. 


-When, however, the pencil presses upon the platen on 
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Fig. 4.—MESSAGE AS WRITTEN AND RECEIVED. 


which the paper is stretched, it puts the battery in 
contact with the screw, which closes the primary 
circuit of a small induction coil, Z, whose hammer vi- 
brates. Thus a vibratory secondary current is trans- 
mitted to line, G, through the condenser, U, and passes 
to the receiving end, through the condenser, V, and 


Fig. 


8.—GENERAL VIEW OF THE TELAUTOGRAPH 
(COVER REMOVED). 


DECEMBER 29, 1900. 


éhergizes the relay, R. This breaks the local circuit 
of the magnet, Q, and allows the pen to fall back on 
the paper. The vibratory current returns by the lines, 
fF, and not by earth, so that it does not affect neigh- 
boring telephone circuits. The circuit, KHEZ'H, has 


Fig. 2.—DIAGRAM OF CONNECTIONS. 


fairly high self-induction, and the relays, Z’ and Z, are 
not influenced. It is also noticed that the local cur- 
rent reaches Q, through the secondary contacts of the 


- relay, H’, as well as of the relay, R,so that when the 


apparatus is not in use and no current is flowing 
through JZ, no current is being wasted in the pen-lifting 
magnet. The same applies to the magnet, P. 

On finishing his message, and before laying down 
his pencil, the operator must press down, with the 
point of the pencil, a small plunger key on the left 
of the instrument, to reverse the home battery so that 
it opposes the distant one, and to connect up the 
receiver to line instead of the transmitter... This 
switch is not shown in the diagram. The action of 
depressing this plunger also opens a local bell circuit, 
which is, moreover, opened at another contact so lony 
as the operator’s arm is resting on the desk. If, there- 
fore, he retires from the instrument without switch- 
ing off by depressing.the plunger key, the bell circuit 
is closed, and the bell rings until..the omission has 
been remedied. 

A telephone is employed in connection with the 
instrument. When the telephone is on its hook, the 
writing telegraph is connected to the lines in-the 
Inanner already detailed, and on removing the tele- 
phone the writing telegraph. is disconnected and the 
ordinary telephone connections substituted.. The tele- 
phone is seen to the left in Fig. 3. 

As already mentioned, a 24-volt secondary battery 

is employed at each end, and with this the in- 


. strument is found to work well on a line up to 


300 ohms resistance. The resistance of each of 
the moving coils is about 185 ohms, and of the 
relays only about 20 ohms each. 

An interesting detail is the pen employed. This 
resembles a tiny pipe-bowl, from which a thin 
glass tube conveys the ink to the paper. Each 
time the paper is moved on by pushing over the 
paper-shifting lever, and the circuit is thereby 
broken, the pen returns automatically to the ink- 
pot on the “‘isobath” principle. Writing and 
sketches are reproduced with wonderful distinct- 
ness and legibility by the apparatus,.as shown 
in Fig. 4, and, although the hand-writing is 
somewhat distorted, its character does not disap- 
pear. © , 

-——_-e- 6 —__ 

THE American peanut*> crop averages about 
5,000,000 bushels a year, and 22 pounds of the 
nuts make a bushel. About $10,000,000 worth of 
Peanuts yearly are consumed, either in their 
natural form or in candy. The shucks furnish 
good food for pigs, and the peanut vine forms a 
first-class fodder for mules. Vast quantities of 
peanuts are shipped each year to Great Britain 
and the Continent from both Africa and Asia, 
where they ‘are converted into ‘*pure Lucca 
olive oil.” A bushel of peanut shells will afford 
about a gallon of oil, and the meal is used for 
feeding horses, and is also baked into a variety 
of bread which has a large sale in Germany and 
France. 
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SOME AUTOMOBILES EXHIBITED AT THE PARIS 
EXPOSITION, 

A great number of light vehicles are now being 
made by the leading firms, to supply the increasing 
demand for this type of machine; most of these use 
petroleum motors. The illustratiom shows a typical 
machine .of this kind. for two places, built by the 
Créanche Company. The same machine may be 
adapted for three places by adding a light seat in 
the rear supported upon brackets. The motor is of 
the De Dion type, of three horse power, with water 
refrigeration ; it is increased to four horse power for 
the three-seated machine. The motor is mounted in 
front upon a movable plate, which slides upon the 
truck. The plate carries not only the motor, but most 
of the apparatus, the carbureter, water and gasoline 
reservoirs, etc. It is worked by a lever, which. dis- 


places it so as to stretch a belt which passes over a 
wide pulley which has three times the width of the 
belt, and allowing the latter to be shifted upon a set of 
three pulleys placed upon the shaft of the differential. 
From this shaft a chain passes to the rear wheels. 
This arrangement gives three speeds, 5, 10 and 20 wiles 
The wotor is 


an hour, besides the back movement. 
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inders and the piston stroke; they have twin cylin- 
ders whose cranks are 180 degrees apart. The motors 
have several improvements; the admission of gas from 
the carbureter iy by vertical valves and the exhaust by 
horizontal valves, operated by cams placed on the 
shaft which carries the governor. The latter has two 
Masses whose displacement by centrifugal force acts 
upon the cams and changes their position. with relation 
to the valves. When the wotor is working at full load, 
the two cylinders make their complete admission and 
exhaust, but when working at less power, at times of 
slower speed, the regulator eliminates automatically 
the first cylinder, then the second in’ wiiole or part. 
This is accomplished by acting upon the exhaust and 
leaving a certain proportion of burned gas in the cyl- 
inders. Thus for the first cylinder the action is such 
that the cam does not operate the escapewent valve, 
and the whole of the burned gas remains in the cylin- 
der, preventing further admission of fresh gas, and 
consequently the cylinder is inactive. For the second 
eylinder the.cam is arranged so that by shifting it, 
one-third or two-thirds of the cylinder may be left full 
of burned gas, with a consequent. slowiug down, or 
when entirely full, the whole motor is stopped. 
The speed of 


AUTOMOBILE SECTION IN THE TRANSPORTATION PALACE AT THE PARIS 


EXPOSITION. 


the motor may 
be varied at 
will by acting 
upon the regu- 
lator by asmall 
lever placed in 
front of the 
conductor. 
The lever acts 
uponthe 
spring of the 
governor and 
varies its move- 
ment, and thus 
speeds from 400 
to 1,200 revolu- 
tions per min- 
ute may be ob- 
tained; the nor- 
mal is from 700 
to 800. The 


RICHARD MOTOR CARRIAGE. 


controlled by a small lever in front, while the large 
hand-lever seen at the side controls the starting of the 
machine, stopping, and the different movements with- 
out stopping the motor. 

Another type of electric vehicle is built by the same 
firm. It has two places, The motor, of the B. G. 8. 
type, is of four horse power, and operates directly 
the differential carrying the chain pulleys which 
drive the rear wheels. The speed-changing, forward 
and back movement, and electric braking are all 
controlled by a small handle placed to the right 
of the conductor, which works the controller cylin- 
der. The batteries are contained in seven rectangu- 
lar boxes placed three in front and four in rear of 
the vehicle, and may ‘be easily taken out by doors 
which let down in front and rear. The accumu- 
lators have a duration of over five hours upon a 15 
ampere discharge. ‘The motor takes in normal run- 
ning about 10 amperes at 90 volts. The batteries are 
arranged so as to be charged without taking them out 
of the vehicle. 

The George Richard Company showed a number of 
machines, two of which will beseen in the illustra- 
tions. Types similar to these were used in the recent 
army maneuvers. The motors used are 7 and !0 horse 
power, these differing only in the diameter of the cyl- 


transmission is made from the motor to the rear wheels 
by a belt which passes from the motor pulley and around 
the pulley of the friction clutch, which has on its shaft a 
set of movable gears for speed-changing; from here the 
chains pass to the rear wheels. The movable gears are 
displaced by a circular lever in front of the conductor, 
which is mounted upon a dial to indicate the different 
speeds. The clutch for throwing on and off the motor 
is operated by a foot-pedal. There are two brakes; 
one of these acts upon the differential, and is worked 
by a pedal which disconnects the motor at the clutch 
at the same time that the brakeis applied. The sec- 
ond brake acts upon the rear wheels by a hand lever 
and also throws off the motor. A strong steel frame is 
used for these vehicles. One of these frames had a 
severe test in.an accident which happened to M. Rich- 
ard during the “Tour de} France” contest.’ In trying 
to avoid a vehicle, the axle caught against a tree, and 
the machine was thrown into a ditch 20 feet deep at 
the side of the road. The woodwork was smashed to 
pieces, but the steel frame was not appreciably bent 
out of shape. 
—————————q37©™+ 8s 

AN electric railroad between Rome and Naples is 
proposed, the line being 133 miles long. The idea is to 
furnish fast trains, with frequent service. 
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Economical Prvuduction of Water-Gas, 

A new process for the production of water-gas is that 
Known as the Dellwick-Fleischer system, which is now 
being used with sone success in different places in Eu- 
rope. In this process the production of gas is divided 
into two periods; in the first, hot air is forced into the 
grate for about ten minutes, so as to bring the coke to 
the highest possible-temperature; in the second part, 
steam is sent into the generator, while the temperature 
is high enough to obtain the decomposition of water, 
that is to say, from four to five minutes. During the 
first period the apparatus works like a Siemens gene- 
rator and permits the dissociation of carbonic acid and 
nitrogen compounds. The first series of experiments 
were made at Warstein, in Westphalia, with Essen gas 
coke containing 87°6 per cent of carbon; 95 cubic feet 
of gas per pound of coke were thus obtained, but this 
figure should be reduced to 80, taking into account the 
coke necessary for the heating of the air and the pro- 
duction of steam. In this way the quantity of gas is 
doubled. The gas has a density of 0°536 and a calorific 
power of about 2,000 per pound. It contains 0°75 of 


hydrogen, 0 20 of carbon monoxide, 3'93 of nitrogen, 
and 0°88 per cent of other gases. 


Although the Dell- 


RICHARD DOUBLE PHAETON. 


wick-Fleischer process has existed for only two years, 
it is already considerably used on the Continent, and 
there are no less than thirty generators in operation 
which furnish gas for various uses. - It is employed 
specially for tube- welding, in boiler furnaces, etc. 


To Our Subscribers. 


With the present issue; which will be the last in the 
century, the SCIENTIFIC AMERICAN closes the fifty- 
fifth year of its existence. In this long period of time 
it has chronicled the scientific progress of the times 
and the important discoveries and inventions, and the 
history of the latter half of the nineteenth century can 
be better written from its pages than from any other 
source. Many subscriptions expire with the present 
issue, and our subscribers are urged, therefore, to renew 
their subscriptions promptly, in order that the paper 
may be received without interruption, as an expired 
subscription will not be continued after this issue. 
Those who are not subscribers to the SUPPLEMENT 
would do well to include this issue in their new sub- 
scription, and thus derive the benefit of the reduced 
combined rates. [he progress in the twentieth cen- 
tury bids fair to eclipse even that made in the nine- 
teenth, and all those who desire to keep abreast of the 


times should subscribe to the SCIENTIFIC AMERICAN, 
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A CENTURY OF PROGRESS IN THE UNITED STATES. 

(Continued from page 403.) 
tain. To-day steam has almost entirely superseded 
sails, and in our magnificent modern ocean liner a trip 
of five days and as many hours takes us across the 
Atlantic; then flitting along the coast, up the Mediter- 
ranean Sea, and thence through the Suez Canal, we 
come in contact with all the peoples of the world in less 
thana month. Steam navigation, first established in 
1807 by Fulton, was. the great agency of commercial 
growth. The ratio of steam to sails for the world has 
increased from 30 per cent steam in.1860 to 80 per cent 
in 1894.. This enormous field of industry cannot be 
treated except superficially, and we must let the figures 
tell their own story. 

In 1800 the exports of the United States were $70,971,- 
780, and the imports were $91,252,768, or more than 
$20,000,000 in excess of the exports. Up to 1876 the im- 
ports, as a rule, preponderated over the exports. For 
the last quarter of a century, however, our exports have 
(with the exception of the years 1888, 1889, and 1893) 
largely exceeded the imports. In the year 1900 our ex- 
ports were $1,394,186,371, which is the highest point 
ever attained. The imports for that year were $849,- 
714,670, which gave us a credit in the balance of trade 
amounting to over $544,000,000, as compared with a 
debit of $20,000,000 in 1880. The total of exports 
and imports for the year 1800 represented an aggregate 
for our foreign commerce at the beginning of the cen- 
tury of $162,224,548, while that for 1900 is more than 
$2,000,000,000, which is the largest in the history of the 
country. Add to this the intand commerce of our great 
navigable rivers and on the vast areas of the Great 
Lakes, and the total reaches incomprehensible figures. 
It is said that over 10,000 vessels are employed in this 
inland commerce. According to the report of chief of 
engineers.for 1900, the total Lake Superior traffic 
through the American and Canadian canals for the 
eight months of navigation ending April 19, 1900, 
was 21,078 vessels carrying 27,520,205 tons of freight 
and 51,050 passengers. The traffic through the Detroit 
River between Lake Huron and Lake Erie is, however, 
even greater. The freight alone is estimated at 40,000,000 
tons, and it is said that the number of passages of ves- 


sels through is fifteen times as many as those through ~ 


the Suez Canal. 

Notwithstanding these amazing figures the commerce 
of the United States is still in its infancy. With the 
recent acquisition of the Hawaiian Islands, Porto Rico 
and the Philippines, the development of Alaska, the 
increasing demand of the world for our products, the 
building of the Isthmian Canal, and the encourage- 
ment to American shipbuilding, the most rational 
prophecy must seem to many an enthusiastic dream 
too wild for realization. But the American people are 
not dreamers. 

MINERAL RESOURCES. 

In 1800 there had been practically no development 
of the mineral resources of the country. The abundant 
forests supplied the necessary fuel, and for most of the 
people, took the place of coal. There were no railroads, 
battleships, nor sky-scraper buildings with their enor- 
mous demands for iron and steel; coal oil and natural 
gas were undiscovered assets, and the great electrical 
art with its demand for copper was not yet born. To- 
day theannual output of the United States for its prin- 
cipal mineral products is,'as given by the Geological 
Survey for the year 1899, 13,620,703 long tons of pig 
iron valued at $245,172,654 ; 585,342,124 pounds of cop- 
per valued at $104,190,898 ; 54,764,500 ounces of silver 
valued at $70,806,626 ; 3,487,210 ounces of gold valued 
at $71,053,400; 193,321,987 short tons of bituminous 
coal valued at $167,935,304 ; 53,944,647 long tons of 
anthracite coal valued at $88,142,130; $20,024,873 
worth of natural gas; and 57,070,850 barrels of petro- 
leum valued at $64,603,904. The total production of 
petroleum in the United States during the past forty 
years, from 1859, when it was discovered, to the end of 
1899, is 948,513,609 barrels. This amount of oil would 
fill a tank having a base of one square mile to 
a height of 189 feet, or it would form a river 15 
mniles long, a quarter of a mile wide, and 50 feet 
deep. Let the mind try for a moment to estimate the 
number of lamps which have been filled, trimmed, and 
kept burning from this supply. The total value of the 
mineral products of the United States, as estimated by 
the Geological Survey for the year 1899, is $976,008, 946. 

FISH AND FISHERIES. 

The fisheries of the United States have always been 
valuable, but in the early part of the century they 
were superintended only by a kind Providence. For- 
tunately, the bountiful supply exceeded the demand. 
In the year 1860 they had attained a commercial value 
of $13,768,198. In 1871 the Fish Commission of the 
United States was established, whose principal work 
was the propagation of useful food fishes, including 
lobsters, oysters and other shell fish, and their distribu- 
tion to suitable waters. In the prosecution of its work 
the Commission has 34 stations situated in different 
parts of the country, 5 fish-distributing cars, 2 steam 
vessels and 1 sailing vessel. This institution is now 
planting in American waters desirable food fishes at 
the rate of 9,000,000 annually, and they include shad on 
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the Atlantic coast, white fish on the Great Lakes, sal- 
mon on the Pacific coast and cod on the New England 
coast. The value of this national enterprise has long 
since established itself, and the fishing industry to-day 
is an important and growing branch of our national 
resources. According to the Statesman’s Year Book 
for 1900, the fisheries of the United States employ 6,529 
vessels and 202,129 persons. The capital invested is 
$61,868,616, and the annual value of the product is 
$47,826,328. Oysters constitute about a third of the 
product. 
TELEGRAPH AND TELEPHONE. 

In 1800 communication between remote points was 
only by mail, and the mail was slowly carried by post 
horses and sailing vessels. To hear from friends in 
Europe required many months.of delay. To-day we 
communicate with Europe by cable ina fraction of a 
minute and talk over the telephone with friends a thou- 
sand miles away. In 1844 the first line of telegraph 
was built, under the direction of Prof. Morse, between 
Baltimore and Washington, by special appropriation 
of Congress, and the first message over it—‘‘ What 
hath God wrought ”—was prophetic of a mighty revolu- 
tion in the world’s life. To-day one great company— 
the Western Union—has 933,153 miles of wire, 22,900 
offices, and in the current year sent 63,167,783 messages. 
Add to this the equipment and business of the Postal 
Telegraph Company, and the total would be 1,108,153 
miles of wire, 25,900 offices and 80,667,783 tmessages. 
Even these figures must be increased somewhat by 
small companies, the fire alarm and the district mes- 
senger service, while submarine cables to the number 
of 1,500 add 170,000 miles of line and 6,000,000 messages 
annually in extension of the business of the United 
States. It is appailing to think how helpless we 
would have been in our campaigns in the East, and 
how little hope there would have been for the lives of 
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our compatriots in Pekin, had there been no cable. 
The telephone, invented by Prof. Bell in 1876 and im- 
mediately introduced, utilized in 1899 in the hands of 
the one parent company a willion and a half instru- 
ments and over a willion miles of wire, and in that 
year more than five million connections were made 
daily. The telegraph and telephone are the great dis- 
tance annihilators and time savers of the nineteenth 
century, and enter into the life of almost every other 
industry. ‘They are both American inventions, 
THE BALANCE SHEET. 

In closing this review no more significant object les- 
son can be presented tlian the nation’s balance sheet, 
which for the year ending June 30, 1900, was: 


RECEIPTS. 

From internal revenue.........seseescecerescee eee $295,327,926.76 

BOM (CUSTOMS 55 o.5:0 asses: haw ols o'eisioiis sie viele Sersinre, alg aes 233, 164,871.16 

From postal service... .....-.000 cecscvccesceeees 102,354,579.29 

From miscellaneous,..........6 .- Miaieinihtie stsahiae 38,748,053.97 
Total receipts. ......... Son diss, SRO Se $669,595, 43.18 

EXPENDITURES. 
Civil and miscellaneous...............2.ee005 ‘Aisead $98.542,411.37 
Military establishment 134,774,767.78 


Naval establishment..... 55,953,077.72 
Indians............ COR 10,175,106 76 
POnNBlOUG's So o:scciiesc sdb acisteeleasiere noeedie cetstees Sess 140,877,316.02 
Interest on public debt..... 2... cee eeeceeeeeeeeeee 40,160,333.27 
Deficiency m postal revenues........... ....e0eeeee 7,230,778.79 
Postal service. .... ...cccccsccccccccce covscvevetes 102,354,579.29 

Total expenditures.... ......... -- $590,068,371.00 

Sutplussscevass sacs igeeseeateseyesee 79,527,060.18 


This surplus of a single year is more than seven times 
as much ‘as the entire receipts of the government in 
1800, and ten times as much as its entire expenses in 
that year. To-day the United States is by far the 
richest country in the world. Its wealth exceeds that 
of the United Kingdom, which is the next in rank, by 
about $22,000,000,000. Ir: 1800 our population was 5,308, - 
483 ; now it is 76,304,799. The sixteen States have grown 
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to forty-five, and our territory expanded from 909,050 
square miles to 3,846,595 square miles. At the opening 
of the revolutionary war there were but 40 newspapers. 
In 1850 these had grown to 2,526, and to-day we have 
20,806. Note also the following growth in national 
wealth. According to the eighth.census, that wealth 
was in 1789, $619, 977,247 ; in 1850, $7,185,780,228 ; and in 
1860, the highest estimate, by individual returns, made 
it $19,098, 156,289. According to Mr. Mulhall the wealth 
of the United States in 1890 reached $64,876,000,000 and 
in 1900 will be $91,040,000,000. This makes in 1900 the 
sum of $1,195 for each inhabitant. The addition which 
the last ten years has made to the national wealth is 
$25,000,000,000. This result in the accretion of national 
resources is commented on by Mr. Mulhall himself as 
“really stupendous.” Expressing the growth of this 
period in more comprehensible terms, he says it means 
that for every day in every year of the past decade the 
United States has grown (daily) at the rate of 4,000 in 
population, 800 in school children, 29,000 in acres of 
farms, $7,500,000 in wealth, and $1,100,000 in manu- 
factures. According to Statistician Powers of the 
twelfth census, this saving of $25,000,000,000 in ten 
years isa greater saving than all the people of the 
Western continent were able to make from the dis- 
covery by Columbus to the breaking out of the. civil 
war, which statement. seems justified by the figures 
already given from the eighth census. He also says 
that the savings of these ten yeurs represent more 
houses, buildings, machinery, tools, implements, clothes 
and. means of transportation than the race was able to 
add ‘by its savings from Adam to the Declaration of 
American Independence, 

The infinitude of factors in this epoch of progress is 
too great for comprehension, and embarrasses the 
mind in any effort to expand to a full appreciation of 
its details. The United States, however, has.not yet 
attained its majority, and the future has still great 
things in store for us. Seventeen million children are 
in our schools and colleges, and these in the next cen- 
tury will take our places as active workers, and with 
the masterful equipment of education, coupled with 
the energy of new blood, a reverent respect for religion, 
patriotism and morality, and a heritage unparalleled, 
such forces will undoubtedly carry the republic toa 
greater prosperity and a more exalted destiny. 

A RAPID METHOD OF VULCANIZING RUBBER. 

A new method of vulcanizing has been patented by 
Mr. G. H. Tuttle, of Montgomery, Ala., and Mr. G. M. 
Bowie, of Whitecastle, La.,-by. means. of which it is 
said only one-third the time ordinarily consumed is re- 
quired. Fig. 1is an elevation of the press employed, 
and Fig. 2 is a perspective view of the vulcanizer, to- 
gether with a box containing the article to be vulcan- 
ized. 

The apparatus as shown in Fig. 1 consists of a bot- 
tom and a funnel-shaped top connected by uprights. 
Into the funnel-shaped top a screw fits, which also en- 
gages the socket of a presser-plate. The socket is in 
the shape of a nut, so that itcan be turned by means 
of a wrench. Into the upper: face of the top a rod 
screws, which carries a thermometer, a handle, and a 
protecting sleeve, which can be screwed on a thread on 
the rod or shifted down, as in-Fig. 1, to cover the 
thermometer. 

Between the presser-plate and the bottom a box is to 
be inserted, consisting of a top and a bottom and per- 
forated upper and lower sections, the several parts be- 
ing fitted together loosely, so that they can be readily 
taken apart. The press, with the box, is set into a ves- 
sel, the upper rim of which engages a corresponding 
groove in the top of the vuleanizer, the vessel and vul- 
eanizer being locked together by catches or other fast- 
ening devices. 

The article to be vulcanized is embedded in plaster- 
of-Paris in the perforated box; and the box is then 
placed on the bottom of the vuleanizer. Together with 
the lower portion of the press, the box is immersed in 
hot water for the purpose of softening the rubber. 
When the rubber has been softened, the nut socket is 
turned to apply further pressure for the purpose of ex- 
pelling the excess of rubber. Then the press with the 
oox is inserted in the vessel. into which enough hot 
mercury has been poured to cover the box. The vessel 
is therefore placed upon a stove. The heat of the 
mercury passing into the box through the perforations 
causes the rubber to be vulcanized in the well-known 
manner. To secure this result, a temperature of about 
320° F. is maintained in the box for about half a hou.. 
The box with the vulcanized article is then removed 
from the vessel and the mercury is allowed to cool. 

By this improved method the same results are 
attained as with the ordinary methods, but in about 
one-third the time. Moreover, the heating medium is 
always fully under cqntrol, and being a metallic liquid 
cannot explode. 


———cq@o+o 
TuHE Awerican District Telegraph Company is about 
to adopt the audiphone system in New York city. 
The ordinary call boxes will not be done away with, 
but the audiphone will be substituted where desired. 
A monthly rental will be required for the new system. 
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UNITED STATES NAVAL PROVING GROUND, INDIAN 
HEAD. 
BY LIEUT. JOS. STRAUSS, U. S. N., INSPECTOR OF ORDNANCE. 

The United States Naval Proving Ground was es- 
tablished at Indian Head, Md., in 1891. Previous to 
that time experiments in ordnance and gunnery had 
been performed at what was known as the Experi- 
mental Battery, situated on the left bank of the Severn, 
opposite Annapolis. In the early ’80’s the name was 
changed to Proving Ground ; and asthe proof of high- 
powered guns began about this time, the necessity for 
a longer range and better water communication with 
the gun factory at Washington determined the Navy 
Department to remove the proving ground to its pre- 
sent location. 

A fewacres would be sufficient to accommodate the 
emplacements for the guns and armor butts, together 
with the necessary dwellings of those occupied in carry- 
ing on the work. It is, however, desirable, and indeed 
necessary, that the country for a considerable radius 
should be free from persons or property that might be 
injured by the erratic missiles which so frequently fly 
off during the shelland armor tests. To this end about 
nine hundred acres of land were purchased, and the con- 
crete foundations that hold the heavy gun carriages 
were laid in a narrow valley leading down to the 
Potomac. 

The guns are arranged in two batteries on each side 
of this valley. Theoneon the northern side is arranged 
so that the guns may be pointed down the river, where 
there is a clear range of about twelve miles. The ve- 
locity battery is on the southern side of the valley ; and 
as the high land that bounds this narrow plain on the 
north side is quite bluff, its sloping surface formed a 
ready-made butt, in which the pro- 
jectiles were safely buried. As time 
went on, however, the hillside be- 
came the depository of a large 
number of shells ; ‘new shells fired 
into the earth would frequently 
strike a glancing blow on one of 
these bits of metal, and instead of 
plowing deeply into the clay until 
they came to rest, would be de- 
flected upward with terrific energy, 
and go hurtling over the woods for 
a half mile or more. So long as 
they fell within the limits of the 
governinent reservation there was 
no great objection; but ultimately 
an errant shell would find its way 
outside the reservation limits, and 
this necessitated mining the hill- 
side, from time to time,..and re- 
moving all the buried metal. 

It is an almost invariable rule 
for every man in the vicinity to 
take shelter in one of the bomb- 
proofs whenever a gun is fired. 
There are four of these, two conve- 
niently located near each battery. 
They are chambers dug out of the 
hillside, lined and arehed with 
brick, and heavily walled in front. 
Generally the guns are fired by 
electricity, and the leading-wire is 
simply trailed along the ground to the firing-key within 
the bomb-proof. In case the gun to be tested has no 


electrical firing attachment, the lock-lanyard is rove ° 


through leading-blocks to the same shelter. 

The principal work of the Proving Ground consists 
in proving guns and testing armor, shell, pow'der, car- 
tridge-cases, fuses and gun-carriages. The proof of 
guns.consists in firing a certain number of.charges at 
pressures varying from the lowest the gun is likely to 
be subjected to, to those considerably above its work- 
ing requirements when mounted on board ship. At 
each fire the velocity is carefully measured by means 
of three Boulengé chronographs. The use of three 
chronographs enables the recorder.to throw out any 
widely varying result, or to discard all three’ in case all 
three differ to a great extent. The chronograph room 


is situated several hundred yards up the hill in the rear - 


of the velocity-battery and is sheltered from shock by 
a protecting knoll. In firing for velocity, the shot 


breaks two electric circuits by cutting wires arranged *: 


on the screens in front of. the gun. These screens are 
about 100 feet apart, and at 3,000 foot-seeconds-velocity 
it takes the shell just one-thirtieth of a second to trav- 
erse. the distance. .The measurements recorded by 
means of this simple and ingenious instrument are 
probably exact to 0:002 of asecond. _ 

The pressure is measured by three crusher-gages. 
The gage consists of a small cylinder, closed at one 
end by means of a screw plug, and at the other bya 
piston, which is pressed against a disk of copper about 
one-half inch diameter. The shortening of this disk 
furnishes a measure of the pressure to which it has been 
subjected during the explosion. 


Armor plates for test arrive at the proving ground. 


secured to oak backing in the same way as they are 
fastened to the ship’s side. The backed plate is then 
secured against four upright oak balks, whose lower 


‘the slightest merit. 
“ridiculous, and are at once-declined. Some of them 
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ends are well buried in the ground. These are bound 
together with cross-timbers and the thrust of the whole 
structure is taken by four diagonal braces, the lower 
ends of which are driven into the sand butts. 

With heavy, strong plates, the injury to the target 
structure is always slight. When the plate is light and 
breaks up, the upright timbers are generally spiintered 
into matchwood; the entire beam seems to be disinte- 
grated. The blow dealt is terrific,-and if the plate 
stands up well, a large part of its energy is expended 
in crushing and heating the projectile; if, on the con- 
trary, the plate’ is weak, the energy is dissipated in 
destroying the target. 

The striking force of a projectile from one of the 
** Kearsarge’s” heaviest guns is about 45,000 foot-tons 
with the high velocities now obtained. It requires 
something besides mere figures to make this intelli- 
gible tothe homan mind. Perhaps the statement that 
it is equal to the blow delivered by dropping 300 tons 
from the roadway of the Brooklyn Bridge to the level 
of the river below would present it in a more graphic 
way. 

The test of the carriage that holds the gun consists 
in subjecting it to a series of rounds with the gun ele- 
vated finally to its maximum, usually about 15°. The 
recoil is measured each time, and the working Darts of 
the mount are examined for stress. 

The stress to which the carriage is'subjected during 
this ordeal is also serious. Taking the ‘' Iowa’s” 12- 
inch mounts as an example, each time the gun is fired 
a pull of 200 tons is put on the piston-rod that checks 
the recoil. 

The Proving Ground is the crucible in which are as- 


sayed all inventions that relate to guns and.armor. It - 
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has been the policy of the Navy Department to give a 
fair hearing to all schemes that possessed on their face 
Many of: those presented are 


hold but slight promise of success; but even these 


are permitted to demonstrate their usefulness or the — 
Those that show evident indications of value _ 
It is © 


reverse. 
are given all possible aid to bring them into use. 
extremely difficult’ to convince an ‘inventor of the 
fallacy of his invention. Arguments to this end are 
usually met by a threat on his part to sell the patent 
to some European government. If the device is tested 
at all, the inventor is usually allowed to witness the 
success or failure of his idea. As arule, in case of fail- 
ure, the results must be overwhelmingly against him 
to convince him of his defeat. 

Unfortunately, the great amount of testing work 
that has been going on, incident to the building up of 
our navy, has prevented much purely experimental 
research being done. There is a wide field for investi- 
gation in the new smokeless powder; in the effect of 
lengthening or shortening the gun; in the question of 
the variation in pressures along the bore, ete.’ In some 
of these investigations the Proving Ground staff has 
received valuable assistance from the electrically-con- 
trolled camera. 

Many of the questions lie purely within the do- 
main of engineering, such for instance as the effect on 
the roller-path when a turret weighing 500 tons is 
struck by an 1,100-pound projectile having a velocity of 
2,000 foot-seconds? This costly but conclusive experi- 
ment, which is illustrated in the Special Army and 
Coast Defence Edition of the SCIENTIFIC AMERICAN, 
of July 9, 1898, was actually made at the Proving 
Ground under the direction of Admiral Sampson when 
he was Chief of the Bureau of Ordnanee. 

A modern gun, simple as it looks, is a work of en- 
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gineering more complex than some of the latest tri- 
umphs in bridge-building. The modern armor-plate 
has slowly developed to its present structure through 
more than twenty years of costly effort. The evolu- 
tion of the armor-piercing projectile from the ‘solid 
shot” of the Civil War has been marked by a similar 
progress of scientific investigation, of which the work 
of the Proving Ground staff has formed an indispens- 
able element. 
0 

An $800,000 Award for Patent Infringement. 
’ The judgment recently: obtained by Messrs. Benner 
& Benner against the city of New York in the case of 
Christopher C. Campbell vs. the City of New York 
marks the last step in a patent infringement suit 
which has occupied the courts for nearly thirty years.} 

On May 24, 1864, James Knibbs received letters 
patent for a device which has since become known as 
the ‘‘ Knibbs relief-valve.” It was the purpose of 
Knibbs’ invention to enable a fire-engine pump to 
operate at full speed, regardless of the number of hose- 
pipes employed to lead off the water, a purpose which 
had been previously attained either by shutting off 
some of the hose-pipes or by opening a waste-valve to 
permit the escape of the surplus water. Knibbs over- 
came the difficulties presented by the old system sim- 
ply by connecting the suction and discharge with a 
short length of pipe in which a throttle-valve was 
fitted. By means of this short connecting piece, the 
surplus water was thrown back into the suction-pipe ; 


‘and by means of the throttle-valve the pressure in the 


hose-pipe could be completely controlled. If the valve 
were entirely closed, all the hose-pipes would discharge 
water. If a hose were suddenly shut off, the valve 
was partially opened to permit the 
passage of the surplus water to the 
“suction-pipe. 

The. patent which Knibbs ob- 
‘tained covered not merely the use 
of this *relief-valve,” but also the 
principle of ‘‘returning any exces- 
sive water in the force part or sec- 
tion of a steam, fire, or other en- 
gine pump to the suction part or 
section thereof.” Broad as it is, 
the claim was sustained by the 
courts in the: suit for infringement. 
The mechanical features of the 
patent are fully described in the 
“ScrENTIFIC AMERICAN of June 5, 
1897. 

Knibbs assigned his right in the 
invention to Christopher C. Camp- 
bell; and by Campbell the suits 
against the city were instituted. 

The value of the invention was 
unquestionable. One year after the 
granting of the patent, the New 
York Fire Department fitted its en- 
gines with the _ relief-valve. Pay- 
ment for the privilege. of using the 
valve was exacted by Campbell; 
but the efty held that the sum de- 
manded was excessive. A suit be- 
gun in the State Court was carr ied 
to the United States Circuit Court 
after a few years of litigation; but it was not until 
mnany wore years had passed that the validity of the 
patent and the justice of Campbell’s claims were at 


‘last recognized. 


When the case came up for a final hearing in the 


‘Circuit Court, Justice Wheeler was called upon to de- 


cide exactly what sum in his opinion the plaintiff was 
justly entitled to receive. After passing in review va- 
rious cases in which the competency of witness to pass 
upon the efficiency of a device and upon the saving in 
cost and labor resulting from greater efficiency, Judge 
Wheeler discussed the several exceptions which had 
been taken tothe Master’s report. He decided that 
men who, although not necessarily experts, were never- 
theless by long experience thoroughly familiar with the 
patented device and with the economy which resulted 
from its use, were fully competent to give evidence 
which would enable a judge or a jury to decide to 
what extent the injured person had suffered. -The 
court, accepting the testimony given by such witnesses, 
found the saving in hose to be $183,394.82 and the sav- 
ing in men employed to be $606,344. Adding these 
sums to the $28,336 which the Master reported were 
profits from savings in making repairs, the court de- 
cided that the plaintiff was entitled to receive $818, - 
074.72, 

This is the second important judgment obtained 
within a short time against the city of New York for 
infringement of patented fire-engine inventions. For, 
on May 19, 1899, the special Master, in a suit brought 
against the city by -the heirs of William A. Brickill, 
decided that damages totheamount of $894,633 should 
be paid to them. Brickill was the inventor of the feed- 
water heater used on New York’s fire-engines. The 
legal controversy which the case aroused lasted for 
twenty-nine years. The Brickill case was described in 
the SCIENTIFIC AMERICAN for June 10, 1899. 
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THE HALFORD GRADIENT RAILWAY. 
A few months ago, we published in the SCIENTIFIC 


AMERICAN a detailed description of the Langen Sus-: 


pension Railway, which is at present nearing com- 
pletion between Barmen and Elberfeld in the 
Wupper Valley, Germany. Another principle of the 
suspension railway has been devised by a Mr. Hal- 
ford, of London, which is certainly not wanting in the 
element of novelty. .In this system no machinery of 
any description whatever is applied to the cars, 
The inventor utilizes the laws of gravity. His 
permanent way is normally perfectly horizontal; 
but each of the sections into which it is divided 
may be inclined at will, so as to produce an {in- 
clined plane or gradient. By this means, once the 
ear is started it continues in motion, since the 
track from one terminus to the other is resolved 
into one continuous incline. An actual railway 
has not yet been constructed upon Mr. Halford’s 
idea, but he has erected a small working model, 
built to scale, of which we present an illustration. 

The model is 150 feet in length over all, and is 
divided into six sections, each measuring 25 feet 
in length. Each of the sections weighs 100 pounds, 
and when inclined produces a gradient of 1 in 72. 
The sections are raised by means of hydraulic 
rams, which are placed beneath the abutting ends 
of the sections and at as many intermediate 
points (in a full-sized track) as may be judged 
necessary. The sections are joined at the termi- 
nals by means of a long pin, which passes through 
an elongated hole at the end of the girders. An 
allowance is made at the junctures for the sliding 
movements of the sections in rising and falling, 
yet when resting in their normal position the 
joints are perfectly flush. Fig. 1 shows the gen- 
eral construction of the model. The raising 
rams are placed at each end, and the column 
in the center is the supporting ram. The sup- 
porting rams can be introduced at frequent intervals, 
since they simply carry the weight of the girders. 

The track consists of a double row of rails, ‘set to a 
narrow gage, on the upper face of the girders. Upon 
this track runs a trolley which carries the two passen- 
ger cars, one suspended on each side, as shown: in our 
illustration. The center of gravity by this means is 
placed below the level of the rails, so.that comparative 
safety is assured, notwithstanding the high rate of 
speed. The trolley itgelf carries the driver of the train, 
who oceupies a cab in which is placed all the control- 
ling gear of the train. 

The raising of the track by the hydraulic rams is au- 
tomatically accomplished. The accompanying figure 
represents two sections of the track, A toC. To start 
the cars at A, the driver, by means of a lever within 
his cabin, connected with wires controlling the hy- 
draulic rams laid along the track, causes the ram be- 
hind him to rise. As the track is resting upon this 
ram, it is lifted, and a gradient is thus formed from A 
to the lower terminal of the section at B. By this ac- 
tion the car is placed upon an incline, and as its move- 
tents are completely free, it travels to the lower end 
of the gradient by the mere forceof gravity. When 
within about 5 feet of the hydraulic ram at B, a lever 
in the driver’s cabin automatically depresses a lever, 
called an actuator, fixed upon the track. The depres- 
sion of this latter lever opens the 
valves supplying the hydraulic 
ram; the water enters the cylin- 
ders and gradually forces the piston 
in an upward direction, lifting the 
track and trolley, so that now an- 
other incline is produced from B to 
Cc. The upward movement of the 
ram is very slow, and the piston does 
not reach the limit of its stroke 
until the car. has passed the junc- 
ture, B. As the cars pass from one 
section to another, the rams auto- 
matically lower themselves, so that 
the track resumes its former hori- 
zontal position. The piston works 
so smoothly and the track is raised 
so gradually that the lifting motion 
is not perceptible. In fact, it ap- 
pears as if the train were running 
along a perfectly level track. In 
the event of the powerful brakes, 
with which the train is supplied, 
breaking down or temporarily fail- 
ing, the driver, by the movement of 
a lever, can raise the ram in front 
of him and lower the one behind 
him, so that the track is converted 
into an upward incline, which must necessarily retard 
the progress of the train and eventually bring it toa 
standstill. By the same means the driver can also 
regulate his speed. When sufficient momentum has 
been attained, the driver can decrease the stroke of 
the ram, thus lessening the steepness of the gradient, 
or he can throw the hydraulic rams completely out of 
action, and thus run along a level track. In the model 
of the railway, the gradient is ‘steeper than it would be 
upon a practicable railway. Although the model is of 
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interest, the device would be too costly for applica- 
tion to full sized railways because of the enor- 
mous expenditure of power involved in raising the 
deadweight of the track and supporting girders. 


: Time Occupied by 
Number of Section. Cars in Passing. 
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A GRADIENT RAILWAY—END VIEW OF TROLLEY AND 
CARRIAGES, 


It will be seen from the above that there are possi- 
bilities of high speed :in this method of locomotion, 
though it does not possess sufficient advantages to en- 
able it to replace the present system of railroads. The 
initial outlay for the construction of the track would 
be great, although at the same time it is true that 


Fig. 1.—SIDE ELEVATION OF SECTION OF RAILWAY, 
A_A, hydraulic raising rams; B, supporting ram. 


Ser Am AY Q 
Fig. 2.—DIAGRAM SHOWING RAISING OF TRACK BY 
HYDRAULIC RAMS DURING PROGRESS OF TRAIN, D. 


there are no locomotives to keep in repair, and the 
wear and tear upon the track would be reduced. 
Costly machinery would be necessary in the way of 
central station plants, for the purpose of pumping the 
water for the hydraulic rams. In a full-sized railway, 
of course, the weight of the superstructure, which 
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(A SECTION OF THE TRACK, SHOWING THE TRACK GIRDERS AND HYDRAULIC 
LIFTING-JACKS. 


would consist of a series of massive bridge girders, 
would be enormous, but this should offer no insuper- 
able difficulty in view of the fact that a pressure of 
1,000 pounds to the square inch is frequently employed 
in hydraulics. 

There is one great advantage it possesses over the 
ordinary railway that caunot failto impressone. On 
the present railroad systems, when the weight of the 
train is increased the speed is diminished, but on the 
Halford Gradient Railway the increment of the load 


water and milk heaters in the dining car. 
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has just. the reverse effect, the heavier the load the 

greater the speed. Recently, by special request, Mr. 

Halford demonstrated his system to the members of 

the British Institution, and considerable interest was 

evinced in the invention by the scientists of that asso- 
ciation. 
a a 
Toning ot Bromide Prints. 

It is often fdund desirable to change the tone of 
bromide prints, and a number of processes have 
been devised for accomplishing this; one of the 
best of these methods is that which has been 
recently described by Mr. Ferguson in a communi- 
cation made to the Royal Photographic Society. 
Mr. Ferguson has been experimenting in this direc- 
tion ever since 1895, and has at last perlected a 
process which is claimed to give fine results with 
bromide paper or glass transparencies. In this 
process the toning action is brought about by the 
use of ferricyanide of copper; this is formed by 
adding 75 parts by weight of sulphate of copper 
to 66 parts of ferricyanide of potassium, both 
having been dissolved separately. On adding the 
two solutions a greenish-gray precipitate is formed, 
which, however, is not very stable and is difficult 
to separate by filtering; it is best separated by 
decanting the liquid and washing with water. 
After several changes of water most of the re- 
maining sulphate of potassium solution is re- 
moved. 

The ferricyanide of copper is now to be dissolved 
in order to form the toning bath. Mr. Ferguson, 
after a number of experiments, found that the 
citrate of potassium was by far the best solvent, 
although the oxalate may also be used. To make 
the toning bath, 10 per cent solutions of neutral 
citrate of potassium, sulphate of copper, and 
ferricyanide of potassium are made; it is best to 
use distilled water. The solutions are mixed in the 

following proportions : 

Citrate of potassium, 10 per cent solution................ 250 parts. 

Sulphate of copper, 10 per cent solution....... ar 
Ferricyanide of potassium, 10 percent solution.......... 80 

Add the sulphate to the citrate, mix, and add the 
ferricyanide, when the ferricyanide of copper formed 
remains in solution. The solution may be used in 
various strengths, but it is preferable to dilute it to 
one-twentieth. The prints, which have been developed 
somewhat stronger than usual, are washed carefully 
after fixing, and placed in the bath, being kept in 
movement. In a short time a warm black is ob- 
tained, which soon passes to brown, then purple, and 
finally to red tones, with a diminution in intensity of 
the image. Positives on glass may be also toned by 
this bath. Mr. Ferguson states that remarkably fine 
colors are obtained by this toning process, and recom- 
mends it to all persons who wish to vary the ordinary 
tone of bromide prints. 

a 5A 
Trans-Siberian Train Lighting. 

The trains which are now running over the section 
of the Trans-Siberian from Moscow to Irkutsk are pro- 
vided with a complete electric system which serves for 
the lighting and heating of the cars, as well as for the 
In the bag- 
gage car has been placed an installation consisting of 
a boiler, a steam turbine and a 
dynamo of 5 horse power, which 
gives the current at a tension of 65 
volts ; the plant is under the super- 
vision ofan engineer appointed for 
the purpose. Under one of the cars 
is disposed a battery of accumu- 
lators, which assures the lighting 
for four hours in case an accident 
should happen to the dynamo 
plant, and the latter may be 
stopped during the night when 
only a few lamps are in use. -Elec- 
tric cigar-lighters are placed in each 
compartment. 

The lighting is carried out by 
globes placed in the ceiling. by 
brackets and portable lamps. The 
globes of the sleeping compart- 
wents, corridors, etc., contain two 
lamps provided with a switch; the 
others have one lamp. The portable 
lamps, which are usually suspended 
from the partitions by. brackets, 
may, if necessary, be placed upon 
the tables. The lamps are from 
5 to 16 candle power, according to 
their position; the whole number 
of lamps in a train represents 1,000 candle power. 
The circuits are so arranged that most of the lamps 
are turned off after midnight. In the sleeping com- 
partments the lamps which illumine each has an 
automatic switch by which it is extinguished or turned 
on as the curtains are drawn or opened. 

oo 

THE London County Conncil Fire Brigades Commit- 
tee are considering the question of motors for fire ap- 
paratus, 
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LOGGING IN THE NORTHWEST. 
BY D. A. WILLEY. 

As the forests of Oregon and 
Washington are being more 
thoronghly explored by lumber- 
men ana prvSpectors, the size 
and extent of the tracts of timber 
are becoming more appreciated. 
For many years California has 
enjoyed the principal reputation 
for being the location of groves 
of the great redwoods. - The 
species of fir found in the valleys 
of Oregon and Washington on 
the western side of the moun- 
tains are believed to be the 
largest of their kind in the 
world, and really rival the red- 
woods in girth and height. 

Of recent years lumbering has 
been carried. on extensively in 
the forests referred to, as the 
size of the timber and the many 
purposes for which this kind can 
be used have been strong incen- 
tives to the organization of com- 
panies and the building of saw- 
mills. As yet, however, the oper- 
ations of the timbermen have 
been confined toa comparatively 
small area, owing partly to the 
lack of transportation facilities 
and partly to the difficulty at- 
tending the work of getting the logs conveyed to 
market. The ordinary portable sawmills so com- 
monly used in the Southern States, Maine and 
Canada are not large enough to utilize in the larger 
growths of Oregon firs, as they are frequently found 
of a diameter ranging from 12 to 15 feet near the 
ground, and with trunks which are available for cut- 
ting into logs to an extent of 350 to 375 feet. The 
measurements taken of some of the largest specimens 
show that they actually grow to a height of over 400 
feet, including the topmost branches. This is over 


two-thirds of the height of the famous Washington 


Monument. Like the redwoods, the branches are not 
reached until one has scaled the trunk to a distance of 
sometimes 50 and 60 feet above the roots. As to the 
latter, they necessarily extend into the earth a great 
distance, and some of the stumps which have been re- 
moved have had roots which were 2 feet in diameter, 
reaching a distance of 40 feet from the tree proper. 
Lumbering amid these forests differs in many re- 
spects from the industry as carried on in other por. 
tions of the country. The task of felling a tree of the 
size mentioned is attended with much difficulty, and 
great care must be used not only to prevent accidents, 
but to avoid the splitting or injury of the trunk in 
other ways. The direction in which it is to be cut 
down is, of course, first selected, and advantage taken 
of the character of the surface. If the ground is soft 
by reason of being marsh land, or is overgrown with 
saplings or heavy underbrush, this favors the lumber- 
man, who is not obliged tu prepare an artificial bed of 
piles of branches and leaves. In case the tree grows 
from a slope, it is generally cut with the crown point- 
ing up so as to fall aginst the slope, thus lessening the 
distance of its descent. The larger ones are sometimes 
felled in such a direction as to strike against a smaller 
tree of no value, which will break the force of the fall 
and allow thetrunk tobe lowered slowly to the ground. 
In cutting a tree 300 feet in length, calculations must 
be made of its great weight and its length. There is 
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little comparison between this work and that of felling 
a pine 100 feet high and but 3 or 4 feet in diameter 
at the base. 

With the bed prepared, the axmen begin werk, 
In cutting 


usually four in number, two on each side. 


FELLING A LARGE FIR TREE. 


they follow lines marked on the bark, which indicate 
the width and depth of the fissure to be made. When 
a tree is 10 feet in diameter, about 3 feet will be cut 
away on the side on which it is to fall and 2 feet-‘on the 
opposite side, leaving the balance for the sawyers. 
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These figures, however, may 
vary a foot or two according to 
the size of the tree. The axes 
used are about the size of the 
ordinary felling ax common to 
Southern lumbermen. The wetal 
part weighs from 4 to 6‘pounds, 
and is sharpened on both sides 
to the finest cutting edge. Ex- 
perienced axmen will make a 
eut into the trunk which is 
almost as clean as if it had 
been sawed. That part of the 
work done, a cross-cut saw: is ine 
serted in the side on which the 
tree is to be felled. This is cone 
siderably larger than the aver- 
age used in the pineries. It has 
the M-shaped tooth and is of 
cast steel from 5 to 8 inches in 
breadth, being widest in the 
middle and tapering toward the 
end. It ranges from 7 to 10 feet 
in length, and is sometimes 
operated by two, but oftener by 
four men, where the tree is of 
extra large size. The balance of 
the cutting is done by the saw, 
and it is removed when the 
foreman of the gang deems that 
it is unsafe to proceed further. 
Possibly a foot of the solid 
heart may be left untouched, or 
in other words the tree is supported by this much. 
Frequently wedges are driven in each side to furnish 
an artificial support, which allows the sawyers to cut 
away more of the timber. Then the saw is withdrawn 
and the wedges on the side where the tree is to fall are 
knocked away, the operation being something like the 
jaunching of a vessel. Another form of completing the 
work is'to take away the saw while the tree is still 
firm, and chop away enough from the side on which it 
is. to fall to. overcome the equilibrium. Then a crack 


-is-heard, and as the lumbermen hasten to a safe place 
-the great mass comes down with a force which presses 


it sometimes several feet in the soft ground or crushes 
the piles of branches forming its artificial bed literally 
into kindling wood. Occasionally steel wedges with 
sharp points are used to finish the work instead of 
axes. After the saw is taken out, they are driven in 
on the proper side until the tree begins to bend. On 
account of the large number of branches and their 
knzth, one of these trees, if isolated any distance from 
the others, feels the force of the air currents, and some- 
times advantage is taken of a strong wind to cut down 
the tree so it will fall in the direction which the wind 
is blowing. Judgment must also be exercised in cut- 
ting during gales of wind, as serious accidents have 
happened on account of the force of the air throwing 
the tree in the wrong direction. 

With the tree felled, the next step is to transport it 
to the mill, either entirely or in sections. As the mill 
may be 50 or 100 wiles distant, streams with a sufficient 
depth of. water are utilized when possible. The tram- 
road also plays an important part in. the operations. 
In a forest containing a heavy growth of fir, a line is 
built to the nearest railway or rafting stream. It is 
equipped with the usual logging locomotives and flat 
ears, each capable of carrying a 30-foot log. A port- 
able steam engine is then carried to the end of the 
tramroad and set up. It operates a drum on which. is 
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wound several thousand feet of wire rope, sometimes 
hemp rope. It furnishes the power for a cable-way 
which can be used to great advantage in transfer- 
ring the trunks or logs to different points within a 
radius. of} a half mile or so. The cable is run over a 
series of pulleys attached to convenient supports ; to 
one end are fastened steel hooks or grips large enough 
to haul the great bulk. If it is decided to carry the 
tree from its resting place to a position where it can be 
cut to better advantage, the cable is: secured to one 
end and a path prepared over which it can be pulled or 
slid by laying down round pieces of wood and pouring 
grease or water upon the surface. - In this way a trunk 
200 feet in length can be pulled a distance of 1,500 or 
2,000 feet, if desired, by steam power. The more com- 
mon way of carrying the larger trees in these forests, 
however, is to cut them with cross-cut saws into 20, 25 
and 30-foot lengths and then pull them to the tram- 
road. By means of the cable-way they are placed upon 
the cars in the usual manner. If the tramroad termi- 
nates at the water's edge, a raft is made of the logs in 
the usual manner, although but a few can be placed 
together, on account of their unwieldy size and the 
danger of guiding them, especially in streaius where 
the current is very swift. They are then taken to the 
mill, and stored in the “boom” or reservoir, until 
ready for the saw table. 

Advantage is taken of the winter season in lumbering 
in these forests, as the snow forms a slippery surface 
on which to haul or shoot the logs. Consequently, 
much of the cutting is done in the fall season, and then 
all hands give up this work and turn their energy to 
getting the cut trees to the mill: Where steam power 
is not used, teams of oxen are substituted, as they are 
found to answer the purpose much better than horses, 
and have more endurance. A ‘‘string” 
of 25 or 30 oxen will haul a trunk from 
150 to 200 feet in length without diffi- 
culty, if the grade of the road is not 
too steep and a pathway has been 
properly prepared. In winter, as al- 
ready stated, the snow can be used 
to great advantage ; but at other sea- 
sons of the year the road is made 
through the forest by laying limbs of 
trees, from which the bark has been 
peeled, closely together and throwing 
leaves and dried grass upon these, 
the plan employed being very similar 
to that in making a corduroy road. 
This is made slippery with either 
grease or water, and the trunk or logs 
pulled by the oxen to their destination 
in the usual manner. Some of these 
roads in Oregon are nearly 50 miles in 
length, and reach from the cutting 
district to the will. 

‘The millwork in connection with the 
big trees is quite similar to the indus- 
try in other parts of the country, ex- 
cept that special saws have to be used. 
Band saws of extra large size, made 
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jority of the large trees are very sound, and for this 
reason are especially valuable for lumber. They are 
used for ordinary structural work, also shipbuilding to 
a certain extent, and for other purposes where wood 
which is light in weight is desired. 


Across Europe in a Balloon. 

Count Henry de la Vaulx, a member of the Aero 
Club of France, who recently ascended in a balloon 
from Vincennes, France, for the purpose of traversing 
Europe as far as possible, has recently returned to 
Paris, a holder of the world’s record for long distance 
ballooning. The feat accomplished by the aeronaut 
was a trip of 2,000 kilometers from France to.Kiew, 
Russia, 1,300 kilometers (8124¢ miles),of which was made 
in exactly 24 hours. 

The balloon in which Count Henry covered this re- 
markable distance in record-breaking time is known 
as the Centaure. During the Exposition, a wager had 
been posted by the owner of the Centaure that it 
could easily outdistance any balloon in the Aero Club. 
Accordingly, at exactly 20 minutes past 5 on the after- 
noon of the 9th of October, the Centaure rose grace- 
fully over the roofs of Vincennes, and hung for some 
time suspended until the gathering twilight blurred 
and finally blotted out its shape altogether. Fifteen 
minutes later, however, the moon hroke forth, and 
bathed the Centaure with a sheen of light, showing 
up the flying villages below quite distinctly to the oc- 
cupants of the car. 

In ascending the Centaure had reached a height of 
2,000 meters. This altitude it retained for some time. 
Among the towns and cities traversed, Rheims was 
easily recognized by reason of its famous cathedral. 
The ancient steeple served for some time as an excel- 
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of the finest steel, are generally em- 
ployed for cross and lengthwise cut- 
ting. Of course the saw tables must 
be made purposely to receive these 
logs, which are so high that a man 
standing on another’s shoulders cannot look over the 
top of one of them. The mills are operated by water 
power; where it is available, although most of them 
have an auxiliary steam plant, ranging from 100 to 200 
horse power, yet such is the quality of the equipment 
that logs 10 and 12 feet in diameter are cut into beams, 
planking, and boards as quickly as those of ordinary 
size. The great width of the planks requires much 
eare to prevent them from splitting, and special car- 
riages have been invented to take them from the saw 
table to the lumber pile when it is desired to utilize 
them in their original width. The demand for extra 
wide boards and planks, however, is but small, and the 
majority of the logs are converted into lumber of an 
ordinary building size. The lumber companies fre- 
quently make a good advertisement of their wares by 
constructing offices and small cottages of four boards 
cut from a single tree, one board forming a side or end, 
with enough cut off froin the ends to supply the shin- 
gles for the roof. Some of these buildings are 10 feet 
high, from 12 to 16 feet in length, and 8 to 10 feet wide. 
The doors are formed by cutting out the required hole 
in the plank and fitting the piece of wood cut out with 
hinges, locks, and the necessary latch. ; 

As already intimated, the size of the firs of Oregon 
and Washington in many cases rivals the dimensions 
of the famous redwoods. In fact, they areso large that 
dimensions are given which are scarcely credible. In 
going through some of the forests the traveler will see 
at a distance what he thinks to be the side of a cottage 
without windows. On nearer approach he finds that 
‘it is the uprooted stump of a large fir with the sawn 
side toward him. On the top of some of these stumps, 
25 or 30 people could sit without difficulty and have 
room to move. Occasionally the timbermen find one 
with a decayed spot in the interior, but the great ma- 
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lent guide. The wind forced the Centaure along to- 
ward the east, which is regarded as the most favorable 
direction for Continental balloon trips, and the pace 
was rapid and the temperature agreeably mild. 

When the sun arose, little difference was noticeable 
in the altitude of the Centaure. In crossing the king- 
dom of Bavaria, recognized by its geographical pecul- 
iarities, the aeronauts descended several hundred yards 
in order the better to make observations. Toward 6 
o’clock in the morning the balloonists were startled 
to perceive a second and larger balloon, which they 
had not before noticed, following at a respectful dis- 
tance in their wake. It turned out to be another 
Paris balloon, by name the St. Louis, directed by M. 
Balzan. For almost five hours the St. Louis remained 
insight. A few clouds covered the sky, and caused the 
Centaure to sink rapidly whenever the balloon fell 
within their shadow. It rapidly regained its former 
height, however, in the sunlight, so that it was scarcely 
ever necessary to throw out ballast. 

M. Balzan in the St. Louis endeavored to avoid the 
constant falling by ascending to a greater height, but 


the depth of the clouds was too great to permit the ex- 


periment, and the latter cost the unfortunate balloon 
the greater part of its ballast. Shortly afterward the 
occupants of the Centaure’s car saw the St. Louisslowly 
approaching earth. The Centaure, on the other hand, 
rapidly climbed to a height of 4,000 meters, where in- 
tense coldness prevailed, The. thermometer dropped 
at an alarming rate as the ship’ continued. to rise until 
6,000 meters of space separated it from solid ground, 
When the sun appeared on the following morning, 
the Centaure still kept in an easterly direction, but the 
aeronauts had completely lost their bearings. Instead 
of closely grouped villages, huge level plains and wide- 
spreading forests made up the entire landscape. At 


‘proved in the past. 
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length a village appeared under foot, and a Byzantine 
church told the travelers that they had crossed the 
German borders and were rapidly traversing the do- 
mains of the Czar. A large city loomed up in the dis- 
tance, and preparations were made to end the long 
journey. 

The descent was made slowly and safely, and the 
aeronauts found themselves near a wood cutters’ camp, 
whose inhabitants, with amazement written all over 
their faces, dropped work and crowded round the 
strange apparition. The travelers were piloted to the 
home of a nearby estate owner, who understood 
French, and from whom Count Henry ascertained that 
he had sailed straight to the city of Kiew, a distance 


of 2,000 kilometers, 1,300 of which had been made in 


the record-breaking time of 24 hours, in addition to 

breaking the record for long distances by about 700 

kilometers, 
eo 
Gathmann Gun Appropriations, 

-There is a bill before Congress for the granting of an 
appropriation of $115,000 (making, with a previous ap- 
propriation for this gun, a total of about $200,000), for 
further experiment with the Gathmann gun, for the 
throwing of high explosives. If this money is voted, 
it will be wasted in endeavoring to establish certain 
theories, the falsity of which has been abundantly 
The Gathmann gun, the Zalinsky 
gun, the Maxim aerial torpedo gun, and all weapons of 
this class, are designed upon the theory that if a suffi- 
ciently large amount of high explosive can be detonated 
against or in close proximity to a battleship, the bat- 
tleship will be, to use the pet term of promoters, 
annihilated. Asa watter of fact, experiments under- 
taken by the United States government expressly to 
test this theory have proved that it is 
absolutely false. On one occasion a 
Harveyized steel plate, representing 
the side armor of the -United 
States battleship ‘‘Kearsarge,” was 
tested by the detonation of 307 
pounds of gun-cotton, which was 
suspended for the purpose immediate- 
ly in front of the plate. Instead of 
being blown into the _ theoretical 
‘‘thousands of fragments,” the plate 
was undisturbed, and a slight and 
harmless scoring on the face of the 
plate was the only evidence, as far as 
the armor was concerned, of the ex- 
plosion. Of four chickens placed either 
immediately behind the plate, or with- 
in from 25 to 50 feet of the gun-cot- 
ton, two survived without the slight- 
est sign of. being. injured ; one was 
killed by a flying fragment of shell (a 
result which does not affect the argu- 
ment) ; and only one appeared to have 
died from shock. Prof. Alger, the 
greatest expert in this country, or 
probably in any country, on this 
very question, says: ‘‘This experi- 
ment would seem to completely dis- 
pose of the theory that a high-ex- 
plosive shell of very large capacity 
will blow in the side of an armored 
vessel if it exploded against it ;” and 
he further says that “ The velocity of the shell would 
add materially nothing to the effect of a detonation, 
the rush of whose gases is determined by a pressure of 
hundreds of tons per square inch.” 

It is the opinion of Prof. Alger and every ord- 
nance expert the world over, that for a high explosive 
to be effective it must be carried by the shell through 
the armor, and burst within the hull of the ship itself. 
This} conclusion was strikingly borne out by .the ex- 
periments on the “ Belleisle,” made early in the pres- 
ent year. The high-explosive shells were burst upon 
contact with the armor, and left no further trace than 
a harmless star-splash on the outside of the ship. 

The system being thus discredited by previous costly 
experiments made at the expense of the United States 
government, by what legal or moral right is the coun- 
try to be asked to provide over one hundred thousand 
dollars more for the purpose of carrying out further 
experiments in this direction? If the person or per- 
sons who wish. to promote this type of weapon have 
the courage of their convictions, and can interest the 
necessary capital for prosecuting their researches 
indefinitely, well and good; but to ask the United 
States government to distribute public funds for such 
a purely private enterprise as this, is a procedure 
which eannot be too strongly condemned. 

ot  ——__—— 
Prizes tor Sugar Machinery. 

In our issue for December 8 we called attention to 
prizes offered by the Honolulu Planters’ Association. 
Our readers will be pleased to know that its officers are 
‘lleeated in Honolulu and that its secretary is Mr. C. 
Bolte. A representative of the association, Mr. Hay- 
ward, will arrive in Washington the latter part of Janu- 
ary, and from him all the required information can be 
obtained. 
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VI. A METALLIC THERMOMETER. 
BY GEORGE M. HOPKINS. 

A wmercurial thermometer calls for manipulations 
-which are not within the scope of the amateur, but 
require the skilland experience of the regular manu- 
facturer. A metallic thermometer, however, is very 
-easily made, and serves the purpose fully as well as a 
mercurial thermometer. It can be made as sensitive 
to the variations of temperature as may be desired. 

It is made by placing together a strip of steel and 
one of brass 6 inches long, Y inch wide and ; inch 
thick. Theendsofthestrips are tinned for about % 
of an inch at each end on their adjacent faces, and 
then put together and heated first at one end and then 
at the other, so as to solder them together at the 
-ends. 

The brass strip is made about 14 inch longer than 
the steel strip, and is bent over and perforated to re- 
ceive a silk thread as will*be presently explained. Com- 
monly, when strips of steel and brass are used in a 
compound bar, they are riveted at short intervals, to 
keep them from buckling. In the present case the 
compound bar is provided with a winding of soft wire 
(No. 30) which keeps the strips close together. To in- 
sure permanency the bars are drilled and riveted with 
a single rivet at each end. 

The compound bar thus made is inserted in a round 
hole in the middle of a hard-wood block 24% inches 
long, and held there by an ordinary wood-screw in- 
serted in the end of the block and clamping the end of 
the bar. The wooden block is secured to a base piece, 
4 inches square and % inch thick, having attached to 
it a back board Y inch thick, 4 inches wide, and about 
10 inches high. A wire nail about 7;-inch in diameter 
and 144 inches long is driven through the back with its 
pointed end projecting about 144 inches. The nail is 
about 34 inch from the upper free end of the compound 
bar. A paper roll is formcd upon another nail ora 
piece of wire a trifle larger than the one used in the 
construction of the thermometer. The strip of writ- 
ing paper used for this roller should be 1 inch wide 
and about 8 inches long. Enough of the paper is 
wound to make the roller 4 inch in diameter. The 
paper, except the first layer, is pasted as it is rolled, so 
that it forms a solid paper roll when it isdry. 

This roll, when dry, is transferred to the nail pro- 
jecting from the back piece, and a pointer, or index, 
about 214 inches long iscut from thick writing paper 
and glued to the end of the roll. Then a silk thread 
is tied in the eye in the free end of the compound bar, 
and passed over the roller on the nail, and wound 
three times around the roll, and it has attached to it a 
small weight. ‘ In the present case this weight consists 
of a lead bullet split half open with a knife, and 
closed down upon the thread by pliers-er by hammer- 
ing. With every change in temperature the compound 
bar swings, so as to cause a movement of the index by 
the pulling or releasing of the thread and the raising 
or lowering of the weight. 

The index should be placed in a vertical position 
when the temperature is about 70°; then the winding 
of the silk should be separated a little, and.a small 
drop of mucilage should be placed on the middle con- 
volution of the thread at the top of the roller, so as 
to cement it to the roller and prevent any change of 
adjustment. 

A semicircular pieceof bristol board, about 6 iuches in 
diameter, is temporarily supported : 
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ated as described for the lower end of the scale. As 
each line represents 2°, 10° would be represented by 
five lines, so that the fifth line could be extended be- 
yond the other lines for the sake of convenience in 
reading. Figures fro 0° are placed opposite the long 
lines so as to read 10°, 20°, 30°, 40°, and so on, as in an 
ordinary thermometer scale. 

The amateur can refine this thermometer as much as 
he pleases. He may, if he desires, place the entire de- 
vice in a case and cover the dial with a glass, provid- 
ed he furnishes several apertures 
to enable the air to circulate and 
thus keep the temperature the 
same as that of the external 
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air. The free end of the compound bar may have a 
spring riveted to it, as shown in the detached view, 
and an adjusting screw may be inserted in the com- 
pound bar so as to bear against the spring. With this 
construction, the silk thread may be tied in a holein 
the free end of the spring, and the desired adjustment 
may be made by turning the screw one way or the 
other. 

By making the compound bar longer, or diminishing 
the diameter of the cylinder around which the thread 
extends, or both, the sensitiveness of the instrument 
may be greatly increased. 

_—— OO + Oe 
SOME CURIOUS SCULPINS. 
BY CHARLES FREDERICK HOLDER. 

The accompanying illustration is the attempt for the 
first time to photograph one of the Californian scul- 
pins in its native element. The efforts of the photo- 
grapher were directed to obtaining a front view, but 
the fish rose and was wriggling through the water when 
taken, giving an excellent view of its grotesque head 
and enormous pectoral fins, which seem in these fishes 
and their allies to constitute legs rather than fins, as 
in moving along the bottom they are used as such. 


behind the index by a block glued 
to the back-piece. The _ bristol 
board is to form the thermometer 
scale and is fastened to the block 
by tacks or otherwise, so that it 
can be removed and accurately re- 
placed. A pencil mark is now made 
on the scale at the point of the in- 
dex which indicates the tempera- 
ture as shown by a mercurial ther- 
mometer at the time. If it is 70°, 
the mark on the new scale repre- 
sents this temperature, and when- 
ever the index points to this mark 
the observer knows the thermome- 
ter is 70°. 

Now the thermometer is placed 
in a refrigerator along with a mer- 
curial thermometer. They are left 
in the refrigerator for an hour, and 
then a pencil mark is made at the 
point of the index. This will, per- 
haps, be 40°. The space between 
these two marks is divided into 
thirty even spaces, representing as 
many degrees, or. it may be divided into fifteen spaces, 
each of which will represent 2°. This graduated space 
serves as a guide for constructing the balance of the 
scale. If 2° spaces are used, twenty such spaces 
laid off on the left-hand side of the seale will ex- 
tend the scale to zero. Twenty more such spaces 
will extend the scale to 40° below zero, which is 
lower than’ any temperature experienced in this 
elimate. The space between 40°/and 70° is already 
graduated, and the space above the 70° mark is gradu 


PHOTOGRAPH FROM LIFE OF A CALIFORNIA SCULPIN, 


The seulpin is the common form of the shallows at 
Santa Catalina Island, and is particularly interesting 
on account of its marvelous mimicry. The writer kept 
twenty or more of these fishes in confinement during a 
period of several months, with the view of testing their 


power of adapting themselves to their surroundings as- 


a protection. For this purpose several tanks were ar- 
ranged; one having a white bottom, another one of 
black, while two others represented various grades be- 
tween them. Into these the sculpins were liberated. 
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At this time they were all mottled in coloring, white 
and gray predominating, with here and there a dash of 
yellow, and when resting on the bottom they were very 
inconspicuous, and as their habit was to remain per- 
fectly quiet much of the time, it was not always easy to. 
distinguish them. There was one telltale, however 
—the beautiful eye, which burned and blazed like a 
topaz in the bright light ; and when the sunbeams fell 
upon the group of sculpins, the bottom seemed to be 
dotted with gems. 

When the sculpins—Scorpena guttata—were released 
into the arranged tanks, they all offered a more or less 
Gecided contrast, and it was an interesting sight to 
see them adapt themselves to the new conditions, The 
scuipins which were released on the white bottom ap- 
parently found at once that they were in an unen- 
viablo position, presenting a striking contrast to the 
bottom, with no rocks among which to hide. That 
the fishes appreciated the situation there could be 
little doubt, as they moved restlessly about, rising 
from the bottom with a wriggling motion; and then 
began the marvelous change which Nature has made 
possible. They very gradually faded out; no other 
term expresses it. The distinct dark or black spots 
became light brown, then gray, then a very light gray, 
and as I watched them they seemed to melt, as it 
were, into the sand, becoming less and less conspicuous 
until finally in an hour or so after they had been placed 
in the tank they were so indistinct that a few feet 
away they would have been considered stones instead 
of fishes. They never assumed a perfectly white dis- 
guise, this was apparently impossible; a very light 
gray or adirty white was the extent of the effort to 
assimilate the surroundings, and as a protective move- 
ment it was practically a success. 

In the fishes which did not offer so great a contrast 
to their artificial surroundings there was not so marked 
a change, yet it was more perfect in the sense of being 
a protection; andin the case of the dark gray and 
mottled fishes it required a keen eye to distinguish. the 
color of the |bodies [from that of the surroundings in 
an hour after the change. Later the sculpins were 
changed about, the one on the white bottom to’a black 
base, where in time the protective hue was assumed— 
a defense purely of Nature’s designing, which protects 
the most delicate of animals from their foes. To the 
average observer it would appear that the fish per- 
ceived its danger and proceeded to change its color so 
that it would become inconspicuous, but that the fish 
was conscious of the change is far from the truth. 
The wonderful change in the appearance of the fish 
took place really without the knowledge of the animal, 
being due to the color of its surroundings. The term 
chromatic function is applied to this adaptation of 
color, and can be better understood by the layman by 
an examination of the skin of some animal susceptible 
of change of color. A sectional view of the skin of a 
frog will show two layers, the epidermis and cutis. The 
latter contains many large glands filled with color, or 
pigment. These pigment glands,|or chromatophores, 
are exceedingly sensitive ; the slightest change in the 
color, or perhaps the intensity, of aray of light will 
cause thei to expand or contract. Some are brown, 
some red, green, black or yellow, and the colors are 
subject to certain variation. Heincke found that 
glands which were yellow when distended became 
orange under reverse conditions ; and cells which were 

orange, when expanded became 
zi black when contracted. Near the 
epidermis, in the cutis, the investi- 
gator will find masses of very light 
yellow pigment glands. Under,them 
will be seen masses of red or brown, 
and deeper still layers of jet-black 
color glands. Exactly how the pig- 
ment layers produce such perfect 
results is difficult to understand, 
and it is but just to state there 
are many theories. But certain 
facts are known which suggest the 
plausibility of the theory here pre- 
sented. It has been found that if a 
complete relaxation of all the chro- 
matophores occurs, the prevailing 
color of the animal! will be black or 
avery dark brown, depending upon 
the animal. It was long supposed 
that light or color rays striking the 
body of the animal produced the 
contraction and expansion neces- 
sary to change, but finally Pouchet 
discovered that blind animals re- 
mained the same color under all 
circumstances, which demonstrated that the eye was 
the medium, these organs receiving the impression, 
which passes by the sympathetic nerves to the color 
cells all over the body, causing some to contract, others 
to expand, so producing a harmonious color scheme 
in the animal; in‘a word, producing an assimilation 
in tint between it and immediate surroundings. No 
more marvelous page in the book of Nature exists than 
this, which determines by a most intricate series of 
changes the protection of innumerable defenseless 
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forms. The sculpins of the Atlantic seaboard rest under 
aban. They are usually thrown away and have no 
market value, in fact, are never offered forsale. Their 
extraordinary appearance, horns, barbels, large fiery 
eyes, strange coloring, all create a prejudice in. the 
minds of the observer. On the Pacific coast, on the 
contrary, they are highly esteemed, and considered, as 
they rightly are, one of the most delicate of all the 
food fishes. 

The fish and its allies present an extraordinary range 
of grotesque forms. All are protected in the same way, 
and many bystrange curious barbels which cause them 
to still more closely imitate the weed in which they lie 
and in whose imitation lies their safety. 

——___- =~ +9 ee 


SOME RECENTLY PATENTED NOVELTIES. 
From time to time it is our practice to publish brief 
illustrated descriptions of patented devices, which, by 
reason of the exceptional simplicity that characterizes 
their construction or the rare mechanical skill dis- 


Fig. 1.—IMPROVED FEEDING FOR MOVING PICTURE 
FILMS. 


played by their inventors, have doubtless been found of 
interest by our readers. We have, therefore, selected 
a few inventions which, from their novelty or inge- 
nuity, deserve more than a passing notice. 

The sensitized film employed in moving-picture 
cameras is usually perforated along its edges and is fed 
by catch-hooks or revolving pin- wheels which engage 
the holes in the strip. Sometimes these holes are torn 
out, and sometimes they fail to catch the feeding pins. 
The negative produced is thereby distorted and per- 
haps destroyed. In an invention patented by William 
V. Esmond, the strip is not perforated, and is not fed 
by the ordinary means. From the main reel the film 
passes between two guide-rollers downward upon & 


Fig. 2.—TIRE-REMOVER. 


sustainer-plate, which is mounted in the focal plane 
and which serves the purpose of keeping the. film 
smoothly extended during the period of exposure. 
The film is fed by mutilated rolls, which bite and ad- 
vance the interposed strip only during the period 
when the unmutilated or full portions of the rolls 
confront each other. The feed-rolls and shutter of the 
camera are driven in unison. 

In order easily to remove tires from wheels, Mr. 
Bradford M. Buckland has invented the tire-remover 
shown in Fig. 2.. Between two posts, mounted on a 
base plate, a lever is journaled, the outer forked end 
of which, through the medium of a link, is connected 
with aclutch. Through an opening in the clutch a 
rod passes, the lower end of which is bent. The wheel 
is laid flat upon the hub; the device is placed on the 
felly ; the lower bent end of the rod is made to engage 
the edge of the tire, as shown in the illustration; the 
lever is. forced down, and the clutch is made to grip 
the rod and lift the tire as the lever is depressed. 


Seientitic American. 


Our third illustration represents a wrench provided 
with novel means for adjusting the jaws to the nut to 
be turned. The jaws slide on a central rod inclosed in 
a sleeve and provided at its ends with screws which co- 
act with the jaws. The screws are fitted with handles. 
From the sleeve a spindle projects, upon which a 
handle is swiveled. The swiveled handle is held in 


od 


Fig. 3.—a svVEL WRENCH.: 


one hand, and either of the other handles is turned, so 
as to adjust the jaws tothe nut. The handles on the 
screws are used to turn the wrench upon the swiveled 
connection with the other handle. 

A very simple means of extinguishing t’he candles of 
Christmas trees is the subject of an invention patented 
by Martin Hagan. At its upper end the candle carries 
a plate, which moves downwardly as the wax burns 
away. The plate is provided with a doubly-bent arin, 
each member having a slot through which a vertical 
guide-rod extends, forming part of the candle holder. 
To the upper member of the doubly-bent arm a com- 
bined reflector and extinguisher is hooked which has a 
downwardly projecting arm sliding on the guide-rod. 
As the wax burns away, the piate on the candle moves 
down, carrying with it the reflector and extinguisher. 
When the candle is nearly burnt away, the arm of the 
reflector and extinguisher strikes the bottom of the 
guide, so that as the candle-plate moves down still 
further, the combined reflector and extinguisher drops 
on the wick. The hooked upper end of the guide-rod 
serves the purpose of carrying a shield to prevent the 
flame from igniting the upper branches of the Christ- 
mas tree. 

Fig. 5 explains itself. The back-piece and base, 
which constitute the shelf there pictured, are each 
provided with a series of holes which receive the down- 
wardly bent ends of wires serving as partitions. It is 


‘Fig. 4.—A COMBINED REFLECTOR AND EXTINGUISHER 


FOR CHRISTMAS-TREE CANDLES. 


evident that the wire can be made to divide the shelf 
into spaces of any desired size. 

The last of the inventions illustrated is a process of 
puddling iron, devised by Mr. James P. Roe. The 
molten metal has, as a general rule, been agitated by 
hand, entailing the most exhausting. labor on the part 
of the puddler. In this invention pig-iron is converted 
into wrought-iron by causing a mixed charge of molten 
cast-iron and cinder to flow back and forth in the 
presence of hot gases; and by abruptly arresting the 
flow of the charge before each change in direction until 
the iron comes to nature. The osciliation and the 
abrupt stoppages are continued until the particles of 
purified iron are compressed and solidified. In carry- 
ing out the process, a hearth is employed which is pro- 
vided at each end with a chimney, and is rocked by a 
rack and pinion mechanism, so that the iron and cin- 
der can flow by their own weight from end to end of 
the hearth. 
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Harmless Sugar Colors. 

The following receipts, says Deutsche Drogisten 
Zeitung, do not conflict with the food law, and give 
very handsome colors for sweetmeats and other edibles. 

Red.—Mix cochineal, burnt alum and purified pot- 
ash, 1 part each, and cream of tartar, 2 parts, all finely 
powdered. Grind with water according to need and 
concentration, let stand alone for some hours with 
stirring, and filter. 

Blue.—Indigo carmine in pulp and enough water to- 
obtain the desired shade. 

Yellow.—Saffron 1:10 diluted spirit of wine — 0°7-+-8, 
Treat the saffron after the pressing once more with di- 
luted spirit of wine, 5,and mix both extracts, For 
cheaper sweatineats—tincture of turmeric, 1:5. 

Green.—Mix yellow and blue. 

Orange.— Mix yellow and red. 

Also, aniline colors free from arsenic. 

a ee ee eed 
The Builders of Our New Battleships and Cruisers. 

The Board of Construction has recommended the 

distribution of contracts for battleships and armored: 


Fig. 5.—A DIVISIBLE BOOK-SHELF, 


cruisers ainong the shipyards of the country, as fol- 
lows: Fore River Engine Company, Quincy, Mass., two 
unsheathed battleships for $6,810,000 ; William Cramp 
& Sons, Philadelphia, Pa., one sheathed battleship, 
one sheathed armored cruiser, and one’ unsheathed 
armored cruiser, $11,270,000; the Newport News Com- 
pany, of Newport News, Va., one sheathed battleship, 
one sheathed armored cruiser, and one unsheathed 
armored cruiser, for $11,253,000; the Bath Iron Works, 
Bath, Me., one sheathed battleship, $3,590,000; Union 
Iron Works, of San Francisco, Cal., one sheathed 
armored and one unsheathed armored cruiser, for a 
total contract. price of $7,550,000. 
——————-(Z37>-- oo" 
' Whe Current Supplement. 

The current SUPPLEMENT, No. 1804, is very interest- 
ing. ‘‘The Looting of the Pekin Observatory” is ac- 
companied by a nuwber ot illustrations of the bronze 


‘Fig. 6. OSCILLATING HEARTH. 


astronomical instruments of the thirteenth and seven- 
teenth centuries. ‘Recent Discoveries in Crete” de- 
scribes the uncovering of the ‘‘Ancient House of Minos.” 
‘* New and Simple Method of Making Telescopic Ob- 
jectives” is continued and is accompanied by working 
drawings. ‘*French Locomotives at the Exposition of 
1900” is continued and is accompanied by a number of 
engravings. ‘‘ Wireless Telegraphy” describes the 


. Popoff, Righi and Marconi devices. 
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RECENTLY PATENTED INVENTIONS. 


Electrical Apparatus, 


BLASTING.—CaLes F. Bryant and CHARLES H. 
Brown, Cripple Creek, Colo. The blasting device is pro- 
vided with a fuse and with a primary igniting device for 
the fuse comprising a shell engaged by the fuse. Ter- 
minals forming part of an electric current, extend into 
the shell. A disk of tin-foil connects the terminals. 
Combustible material is arranged between the disk and 
the fuse. By means of the device, the reports can be 
Buccessively counted ; and if one charge has not ex- 
ploded the operator knows which one of the charges has 
not exploded. By using tin-foil as a partial conductor 
for the current, a positive ignition is always insured ; 
and more primary igniters can be set off at the same 
time by an electric current of a given strength than 
would otherwise be possible. 


CIRCUIT-BREAKER. — Grorez W. Parsons, - La 
Grange, Ill.—This circuit-breaker is designed in addi- 
tion to being opened and closed manually, to be auto- 
matically opened either instantaneously upon an over- 
load of current. When the overload is not immediately 
dangerous the circuit will be opened only after the lapse 
of areasonable time. During this interval an alarm is 
sounded, giving ample warning to reduce this overload 
before the circuit could be opened by the continuance of 
the overload to the expiration of the time limit. 


Engineering Improvements. 

ENGINE.—Jacos E. HarRtwE1u, Troy, Mont. The 
invention relates to engines working by internal com- 
busiion or explosion, and has for its object to increase 
the power of such engines, and to provide at the same 
time improved means for cooling the explosion-chamber 
and adjacent parts of the engine. This result is ob- 
tained by the injectiou of water, which not only has a 
cooling effect, but by the generation of steam increases 
the motive power of the engine. 


ROTARY-ENGINE.—Bensgamin F, LAZENBY, Went- 
worth, Mo. This rotary engine is provided with a revoly- 
ing piston having two annular steam-spaczs and two pis- 
ton heads, related, respectively, to such spaces. These 
parts work with a peculiar valve mechanism ehifting the 
steam alternately from one steam-space to the other, 
whereby the piston is caused to rotate continuously. 


BOILER-FEEDER.—HeEnry J. Davis, PLAYFAIR G. 
AULT, WILBER W. BAILEY, and JAMES WIDEMANN, 
Birmingham, Ala. The water is automatically admitted 
to the machine by gravity at a time when the connections 
with the boiler are closed automatically. When the 
water-tank employed is filled, the water is automatically 
cut-off and the boiler connections at the same instant 
open, both top and bottom. The water in the tank when 
full standing at a considerably higher level than that in 
the boiler and the pressure being equalized, te water 
naturally falls into the boiler until the level is the same 
asin the tank. The boiler connections beiny then again 
automatically closed, the water connection is opened and 
the operation is repeated. When the tank has discharged 
its water into the boiler, it is full of steam at boiler- 
pressure. This pressure is automatically relieved at the 
same instant the boiler connections are closed and the 
exhaust. steam is conveyed to a condensing-tank, where- 
by the water therein is heated before discharging into 
the water-tank. 


Motor-Vehicles,. 


MOTOR-PLOW.—Frank P. FELTER, Haverstraw, 
N.Y. On acarriage a motor is mounted. Underneath 
the rear portion of the carriage plows are arranged. the 
beams of which are connected by links with the plat- 
form. A bar connects the beams of opposite plows. 
Curved rods are extended upward from the beams at 
their rear ends; and these rods pass through guide-tubes 
attached to the platform, Mechanism is connected with 
the cross-bar for raising and lowering the plows, 


GEARING.—Epwarp R. Bats, Centralia, Il]. The 
invention provides a gearing adapted especially to auto- 
mobiles, the object being to provide means. for trans- 
mitting the driving power from the motor to the traction 
axle, which means will: not be influenced by the move- 
ment of the vehicle-body independently of the driving- 
axle. 


Mechanical Devices. 


SNOW-MELTING MACHINE.—Epwarp Bgatry, 
Brooklyn, New York city. This snow-melting machive 
has a snow-melting box or tank provided with a top 
overtiow whereby the tank is kept full of water. The 
products of combustion from a furnace are forced into 
the water in the tank at a point below the overflow, 
thereby keeping the water heated and quickly melting 
the snow placed in the tank. The machine is designed 
for use in cities and is arranged to be conveniently moved 
along the streets and to discharge the melted snow di- 
rectly into the sewer. 


EMBROIDERING ATTACHMEN'? FOR SEWING- 
MACHINES.—JoszPH Grusman, Brooklyn, New York 
city. The inventor has devised a new attachment for 
Bonnaz or other embroidering or sewing machines, 
which attachment is arranged to intertwine or otherwise 
arrange embroidering materials, such as braid, chenille, 
tapes, cords, bands, or the like, upon the fabric to be 
embroidered. An intermittent swinging motion is given 
to two carriers so that they alternately cross their em- 
broidering materials and form intertwining Icops se- 
cured in place on the fabric by stitches. 


CLAY SCREENING-APPARATUS. — Horace G. 
Virein, Penrith, W. Va. Mr. Virgin has invented an 
ingenious means for screening clay used in brickmaking. 
Hie machine comprises an inclined screen with a brush 
or a gang of brushesarranged therein and connected 
with means for reciprocating them on the screen, so that 
the fine clay is sieved therethrough and the lumps of 
coarse clay are caused to gravitate down the screen into 
a suitable receptacle at its lower end. 

CHERRY-PITTER.—Epwarp H. SKrmvenr, Spring- 
broox, Ore. The object of this invention is to produce 
a device which shall pit cherries and similar fruit in 
Jarge quantities. The device can be economically used 
for pitting fruit to be canned on a commercial scale. 
An endless belt has a series of pivoted plates which are 
adapted to turn on the pivots as the belt makes a turn at 


| oe end. The plates are provided with apertures de- 


signed to receive the fruit. As the plates turn, the 
cherries are jarred free; and a number of pitting-rods or 
pins ure caused to pass through the apertures in the 
plates in order to remove the pits from the cherries. 


DRILLING-MACHINE.—Hans O. NIENsTAEDT, Co- 
penhagen, Denmark. Hand-power driliing-machines are 
subject to the disadvantage that the velocities of their 
flywheels are not variable. All such machines work with 
the same flywheel velocity whether small or large holes 
are to be drilled; and as the driving-crank is rotated 
more quickly when a small hole is being drilled than 
when a large hole is being drilled, the flywheel speed 
is too high in the one case and too low in the other. 
In order to overcome this difficulty, the flywheel of 
the machine forming the subject of this invention 
is applied to the drilling-spindle, so that change- 
gear can be applied to the intermediate shaft. By these 
means, revolutions of the driving-crank can be so trans- 
mitted to the flywheel that the velocity when the crank 
is turned at its normal speed can be increased when 
drilling large holes and reduced when drilling small 
holes, - : 


Railway Appliances, 


CAR STARTER. — THomas GrEraGuty, Bayonne, 
N.J. This device is, in the nature of a crowbar, espe- 
cially adapted for starting freight-cars and is so con- 
structed that it is simple, light, and readily transporta- 
ble. The device consists primarily of three parts: a 
lower bar section, a socket in which the bar enters, and 
a handle which enters the socket and engages the bar- 
section. 


CAR-COUPLING ATTACHMENT. — Tuomas P. 
Smyta, Pocatello, Idaho. Itis the purpose of this. in- 
vention to. provide means for preventing the fall of the 
coupler, should it for any reason become detached from 
the car on which it is mounted, and also to prevent the 
loss of the knuckle or breakage of the coupler. Ordi- 
narily both of these disadvantages are frequently notice- 
able ; and ty present invention comprehends a simple 
attachment which will prevent the falling of the coupler 
and prevent the breakage of the pivot-pin of the jaw. 
A rigid hanger is extended under the coupler for the 
purpose of preventing the falling of a mating coupler. 
A support is designed to reccive the lower end of the 
pivot-pin of the coupler-jaw to prevent the fall of the 
pin when it becomes fractured. 


OPERATING RAILWAY-{WITCHES. — Amos 
Younesioop, North Augusta, S.C. In this railway- 
switch tongues are connected with a bar formed with 
a@ projection near one end. A bell-crank lever has 
one arm arranged for engagement with the projection to 
move the bar in one direction. A forwardly spring- 
pressed slidable rod is connected with the other/arm of 
the lever, and a lever is fulcrumed in the siding and is 
arranged for engagement by the rolling stock. The 
lever is connected with the rear end of the slidable rod. 
The switch is automatically operated by the railway 
rolling stock. Its setting is always properly insured, 
whereby the possibility of a wreck on account of an 
open or misplaced ewitch is precluded. 


Miscellaneous Inventions, 

FRUIT-GATHERING BAG.—Grorez W. Bowman, 
Palisade, Colo. In order that the hands may be free to 
pick the fruit, the inventor hangs the bag from the neck 
of the fruit-picker. The bag is convenient in use, is 
adjustable in length; so that fruit placed therein need 
not be dropped and bruised; is adapted for change in 
position on the person of the fruit-picker; and affords 
means for the quick discharge of the fruit without in- 
jury. 

SCRAPER. — Cuaruzs A. Sutton, Pitkin, Colo. 
This one-piece scraper has a number of scraping-sur- 
faces which may be readily restored to good condition 
when worn. The device is so shaped and its scraping- 
surfaces so arranged that it may be conveniently applied 
to remove the matter which collects on pots, pans, 
kettles, and their handles, no matter what shape the 
bodies or handles may be. The scraper can also be used 
as a crumb-collector or for cleaning or scraping floors, 
wainecoting, or the like. 


PRINTING APPARATUS.—CaRoLiInE MONTEITH, 
Manhattan, New York city. The object of the inven- 
tion is to provide a new and improved apparatus for 
kindergarten and school use and for the preparation of 
bulletins, charts, and the like. The apparatus is pro- 
vided with a guideway having longitudinal parallel 
members extending over or in front of the paper to be 
printed on. A type-holder and spacer is movable on 
the guideway, to guide a type-block between the mem- 
bers of the guideway to the paper in order to make an 
impression. The holder has a type-receiving opening 
with a continuous surrounding wall. 


COIN-HOLDER.—THomas O. MILLER, Houston, Tex. 
The coin-holder comprises a tube in which a coil-spring 


is arranged. Spring-catches secured to the upper end of 
the tube extend upon the top of the uppermost coin to 


hold the coins in place in the tube and to permit the 


operator to slide the uppermost coin forwardly out from 
under the catches and away from the tube. ‘The under 
sides of the catches are a distance above the upper edge 
of thc tube. The coin-holder is designed for use on a 
belt or on a stand piaced on a counter or desk. Several 
holders are to be provided to receive coins of desized 
denominations. By means of this device, change can be 
quickly made. 


DISK-SHARPENER.—Martin J. LOHRBACH, Peo- 
tone, Il]. This invention relates to. means for manually 
sharpening the cutting edges of harrow or plow-disks 
while they are in place on their supporting-shaft. The 
disk is supported by a post which carries a bracket in 
which a cutter°is held. One man grasps the post, and 
another, by means of a specially-constructed. crank- 
handle, turns the disk so that it can be sharpened by the 
cutter. This disk-sharpening device is very simple, is 
cheaply manufactured, and is very efficient in opera- 
tion, 

METHOD OF MAKING WHEELS.—Joun T. KEt- 
LEy, New London, Ohio, The purpose of this invention ig 
to cheapen the work of producing metallic wheels, both 
in regpect*to labor and cost of materials, to which end the 
invention consists in forming the wheel from metal 


sheets. A sheet of metal is slit at opposite ends to form | voir, the two being separable and provided with means 
strips and an unbroken middle portion. The sheet is | for removably engaging them, so that they may be car- 


rolled into the form of a tube; and the strips are bent 
out radially to form the'web or spokes of the wheel. 
The hub is formed of the unbroken middle portion of 
the sheet of metal. 


POCKET-FILTER.—Aveusta M. Hamuton, Me- 
dindie, 12 Robe Terrace, South Australia. ‘The inven- 
tion is especially designed to be applied to the canvas 
water-bag carried by troops in war and by bushmen. 
The filter comprises eseentially a carbon block perma- 
nently secured within aring of metal, having a cap se- 
cured on each end of the ring, forming a chamber on 
each side of the carbon block. Each chamber having a 
pipe connected therewith, one forming the inlet and the 
other the outlet. 


JAR-CLOSURE.—FrankK M. WeiIR, Monmotth, Il. 
The cover of the jar has lonyitudinally-curved recesses 
in its upper surface, in which recesses a curved spring- 
plate has its ends movably engaged. A bail is mounted 
to swing on the vessel and is adapted to engage the 
epring-plate. The closure is of simple construction, so 
that it can be quickly and easily attached and de- 
tached. a c 


ACETYLENE GAS APPARATUS, — FrepErick 
MeErzeer, Hondo, Tex. The machine comprises a body 
portion in which a bell is arranged. A pipe extends 
down one side of the body portion to communicate with 
the top of the body portion. In ‘a cylinder arranged 
within the body portion a pipe leads from the body por- 
tion. A guide-rud is attached to the bell and is extended 
in the pipe. To the pipe a blow-off is secured. A pipe 
is fixed to the body portion ; and in this pipe the outer 
member of the blow-off pipe is movable, thus forming a 
guide for the bell, The carbid holder is located in the 
cylinder. Gas discharge pipes and valve-controlling 
mechanism are provided. With this machine, the in- 
ventor states there can be no loss or leakage of gas. 
Before passing to the distributing pipe the gas will be 
thoroughly washed and the coal tar run off. 


BOOT OR SHOE.—MicHatt HALLANAN, Manhattan, 
New York city. The purpose of the invention is to pro- 
vide a yielding treading surface for boots and shoes in 
order to relieve the wearer of jar and concussion. The 
invention comprises a member forming a yielding tread 
—for example, a rubber heel—which is so constructed 
that it cannot only yield to the weight of the wearer, 
but also expel a certain volume of air at each step and 
draw in fresh air around the top of the shoe. 


HOLDBACK AND SHORT-HITCH.—GroreE Bovs- 
Loa, Winamac, Ind. The invention relates to an attach- 
ment of vehicle thills by which to facilitate the connec- 
tion of the holdback strap. A bar or body is provided 
with an undercut groove in which a keeper is slidingly 
mounted, A holdback is mounted on the bar or body 
adjacent to the groove. Means extend between the hold- 
back and the keeper to engage the holdback with the 
inner walls of the undercat groove whereby adjustably 
to fasten the holdback on the bar or body. 


RECEIVER FOR FOLDED PAPER BAGS.—Jonn 
CARLEN, Havanna, N.D. The device is capable of re- 
ceiving folded paper bags of any size and: of sustaining 
the bags so that they will be kept smoothly lying one 
upon the other, and so that only one bag can be with- 
drawn ata time. The bottom folded portions of the 
bags serve as a medium through which the bags may be 
grasped to facilitate their withdrawal. Roller weights, 
provided for holding the bags in position, automatically 
accommodate themselves to the thicknees of the package 
of bags or to the thickness of a single bag contained in 
the device. 


ENVELOP. — Spencer Cuawson, Salt Lake City, 
Utah. The inventor constructs envelops in continuous 
sheets so ag to save material and to place the envelops on 
the market in connected form. The continuous sheets 
are provided with score lines between the envelops to 
to facilitate their detachment. 


HANGER FOR PICTURE FRAMES. — PETER 
Dos1g, Centreville, Mont. The hanger is so constructed 
that it can be made from one piece of wire and incluije 
means for ready attachment to the screw eyes or loops 
of a frame. Means are provided for steadying the frame; 
and also means whereby the hanger may be supported 
from a molding or bar, or from a nail or like article. 


PROCESS OF MAKING ARTIFICIAL SILK 
THREAD. — Juttes DuguEsnoy, Avenue Kléber 14, 
Paris, France. The inventor has devised a new solvent 
of nitrocellulose or gun cotton used in the making of 
artificial silk. The solvent consists of acetone, acetic 
acid, and amyl alcohol. By the use of this solvent an 
artificial silk is obtained which in quality it is said sur- 
passes thai hitherto produced. 


KNEE OR ELBOW CAP.— Frank W. Gorsz, 
Highlandville, Mass. The invention provides an elastic 
tubular bandage comprising a front piece and a rear 
picce. The side edges of the rear piece are shorter than 
the side edges of the front pieces; and the pieces are 
fastened together at the side edges. The rear piece has 
its upper and lower portions formed with elastic warp 
threads. The middle portion is in the form of a fine, 
looge weave of elastic threads. By reason of thia fine 
loose weave the skin is not liable to be irritated at the joint 
of the knee or elbow. The member to which the band- 
age is applied can be bent without undue binding of the 
flech at the joint. The middle portion readily forms into 
folds or wrinkles corresponding with those of the ekin, 
and consequently irritation is entirely prevented. 


FILTER.—ARTHUR G. GRENAMYER and GEORGE A. 
Rosinson, Leetonia, Ohio. The filter comprises a tank 
into the upper portion of which a basket is extended hav- 
ing a flange portion projected upon the top of the tank. 
A packing or gasket is arranged between the flange and 
the top; anda vacuum regulator is connected with the 
tank. In this filter the material is rapidly refined. The 
construction is cheap and simple. The parts may be 
thoroughly and rapidly cleaned. The vacuum serves the 
purpose of preventing the material from overflowing 
the basket, for it will be forced out of the basket as 
rapidly as poured in. Indeed, the filter will work as fast 
as oi] and water will separate. : 

SPRAYING APPARATUS. —Joun J. CoveHtin, 
Bradford, Ohio. This invention is an apparatus adapted 
especially for spraying trees, shrubbery, and the like. The 
apparatus comprises a liquid reservoir and an air reser 


tied about on acart. The air reservoir has a pump and 
communicates with the liquid reservoir by means of a 
flexible tube. 


LADDER.—Ltitstn J. R. DE Vrixs, Panola, Ill. 
It is the purpose of this invention to provide a new step 
ladder which is designed for use in fruit packing, wash- 
ing, painting, scrubbing, and other pnrposes. The lad- 
der is provided with a shelf stick on which a shelf is 
pivoted. 4. supporting and adjusting device carried on 
the leg of the ladder receives the shelf stick to ad- 
just the shelf up or down, or to swing the shelf into an 
angular side wise position. The device in question com- 
prises a disk having grooves secured to the leg of the 
ladder ; and a socket mounted to turn on the disk and 
carrying two cam levers, one of which is adapted toengage 
the stick, and-the other of which is sdapted to lock the 
socket to the disk. By reason of this construction one 
can reach a large area at each adjustment. Baskets, 
pails or other receptacles can be supported within con- 
venient reach. 


LAMP-SHADE OR GLOBE.— Wau1ay L. STRaAcHAN, 
88 St. James Street, London, England. A light reflect- 
ing and diffusing medium is the subject of this inven- 
tion. A spirally-wound rod of glass of hemispherical 
or bow] shape, hermetically inclosed between inner and 
outer walls of translucent glass is the reflecting medium. 
The rod is protected from injury in handling the shade 
and is shielded from the accumulation of dust. 


DOUGH-MIXER.—James F. Stevens, Port Chester, 
N.Y. By means of this mixer the dough is quickly 
kneaded and finally converted into a practically round 
mass which, after the dough has been fermented, may 
be lifted by the mixing agent from the receptacle in 
which it is kneaded and transferred to another pan, or 
to a moulding board, without leaving any particles of 
dough behind in the vessel or on the mixer. The device 
can be also used as a sifter for flour. The flour is dis- 
charged in the botton of the main receptacle so as to 
form a central depression in which water may be pour- 
ed. Or the flour may be sifted and the dough mixed at 
the same time. As it leaves the sieve more rapidly 
than the dough is mixed, the flour will be kept within 
the mixing-dongh and the sides of the pan, 


PAPER-FILE.—Francis J. McDonnELL, New Bed- 
ford, Mass. The paper-file has a tixed document-holder 
upon which a document is guided by a spindle. A guard 
for the documents is placed on the file, which guard is 
controlled by the spindle. When the spindle is pressed, 
the guard moves out of an active position; and when the 
pressure on the spindle is released, the guard moves 
back into an active position. 


Designs. 
COAT-FORM.—Wruuis L. Jounson, Seymour, Ind. 
This patent is for a coat-form for use in exhibiting coats, 
The form is provided with a projecting flange or lip 
forming a neck portion and with a flat crown portion 
coinciding with the arm-hole of the coat. 


BELT.—Joun StEmBER, Manhattan, New York city. 
The belt has an ornamental front panel embossed on its 
body, so that a pointed center and side members are pre- 
seuted, which curve upward from the pointed center. 
Button-like ornaments are arranged longitudinally on 
the side members of the panel. 


PEN, PENCIL, AND INK-HOLDER.—Em1z Bicg, 
621 Seventh Street, Buffalo, N.Y. This novel design 
embodies, as its main feature. a frying or stew-pan 
whose body is provided with notches adapted to receive 
and hold a pen orpencil. The stew-panis to be sus- 
pended vertically by its handle. A socket for an ink- 
stund is provided on the lower side of the rim. A ther- 
mometer and a weather indicator or barometer are ar- 
ranged vertically on the bottom of the pan; and between 
them a calendar is located. The pictures of a bison’s 

‘cd and two small stew-pans are located above the 
-alendar. 


NotTE.—Copies of any of these patents can be fur- 
nished by Munn & Co. tor ten cents each. Please state 
the pame of the patentee, title of the invention, and date 
of this paper. 


NEW BOOKS, ETC. 


STREET PAVEMENTS AND PAVING Ma- 
TERIALS. A Manual of City Pave- 
ments. The Metbods and Materials 
of their Construction. For the Use 
of the Student, Engineers and City 
Officials By George W._ Tillson, 
C.E. New York: John Wiley & 
Sons. 1900. 8vo. Pp. 544, Price $1. 


The literature relating to paving is quite extensive, 
but there is ample room for a work of sterling worth 
like the volume before ns. The history and development 
of pavements, stone, earth, brick, cement, concrete, 
cobble stone, block ~ pavements, wood pavements, 
broken stone pavements, the construction of street 
car tracks in paved streets, the width of streets, etc., all 
are treated in an adequate manner. 


TECHNOLOGISCHES LEXIKON. MHand- 
buch fuer alle Industrien und 
Gewerbe. Redigirt von Louis Edgar 
Andés. Illustrated. Parts 6 to 10. 
Vienna: A. Hartleben. 1900. Large 
octavo. Price per part, 25 cents. 


THEORY AND CALCULATION OF THE AL- 
TERNATING CURRENT PHENOMENA. 
By Charles P. Steinmetz. with the 
assistance of Ernst J. Berg. New 
York : Electrical World and Engineer. 
1900. 8vo. Pp. 525. Price $4. 


This is“ the first work ever written in any language 
dealing in a complete and logical manner with all the 
phenomena of alternating currents in the designing of 
alternating current machinery. The work contains the 
very latest knowledge relating to alternating current phe- 
nomena as applied in engineering, much of which is 
original with the author, and here appears for the first 
time in book form, The eminent authority of the 
author and the original methcds he pursues have as- 
signed to this work a high place in electrical literature, 
in which it takes rank as a classic. The present is the 
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third edition, revised and enlarged. It is well illus- 
trated by diagrams and theie are many tables. 


ENAMELS AND ENAMELING. By. Paul 
Rardan. London: Scott Greet- 
woo & Company. New York: D. 
Van Nostrand Company. 1900. 8vo. 
Pp. 188. Price $4. 


The dook is intended as an introduction to the pre- 
paration and application of all kinds of enamels for 
technical and artistic purposes for enamel makers, 
workers in gold and silver and manufactnrers of objects 
of art. Until recently the literature on enameling was 
neglected, but with this book and the one by Cunyng- 
hame the field seems to be adequately covered. The di- 
rections are straight-forward and tne formulas appear to 
be excellent. It isa book which can be safely recom- 
mended. ; 


STUDIES FROM THE YALE PSYCHOLOGI- 
CAL LABORATORY. Edited by Ed- 
ward W. Scripture,Ph.D. Researches 
in Experimental Phonatics. Obser- 


vations on Rhythmic Action. By 
E. W.: Scripture. Vol. VII. 1899. 
Octavo. Price $1. 


Dr. Scripture has opened up an entirely new field in 
psychological research. He hascritically studied talking 
machine records of English poetry, and has shown us 
that if our concepts of the elementary sounds of lan- 
guage are not altogetaer wrong, they certainly need re- 
vision. It is the opinion of Dr. Scripture that ‘ the cor- 
rect concept of the English poetical line seems to be that 
of a certain quantity of speech-sound distributed so as to 
produce an effect equivalent to that of a certain number 
of points of emphasis at definite intervals.*? Our very 
limited space prohibits an extensive review of Dr. Scrip- 
ture’s work. 


DYNAMO-ELECTRIC MACHINERY. Its 
Construction, Design aud Operation. 
Direct Current Machines. By 
Samuel Sheldon, A.M., Ph.D... as- 
sisted by Hobart Mason, B.S. New 
York: D Van Nostrand Company. 
1900. 12:no0. Pp. 281. Price $2 5u net. 


The book is intended to be used primarily in connec- 
tion with instruction in electrical engineering institutions 
for technical education. It is intended equally es much 
forthe general reaier who is looking for information 
concerning dynamo-electric machinery, of types dis- 
cusged, as well as a bowk of reference for engineers. The 
author is Professor of Physics and Electrical Engineer- 
ing in the Polytechnic Irstitute in Brooklyn, and has 
been very successful as a teacher and & lecturer. He has 
produced a most excellent book. 


IRON CORROSION, ANTI-FOULING AND 
ANTI-CORROSIVE PAINTS. By Lewis 
Edgar Andes. London : Scott Green- 
wood & Company. New York: D 
Van: Nostrand & Company. 1900. 
8vo. Pp. 275. Price $4. 


There is no more important subject with which the 
civil] and mechanical engineer hag to deal than corrosion 
of iron and steel and the methods of preventing it. The 
author has done a signal service in preparing such a 
comprehensive work upon the subject. It is a unique 
contribution to technical literature, and is a work which 
we can heartily commend to all who are in any way en- 
gaged in building iron and steel structures. 


THE TESTING AND VALUATION OF RAW 
MATERIALS USED IN PAINT AND 
CoLtvuR MANUFACTURE. By W. W. 
Jones, F.C.S8. London: Seott Green- 
wood & Company. New York: D. 
Van Nostrand Company. 1900. 
16mo0. Pp. 88. Price $2 net. 


This little text-book is intended to supplement the 
larger and more comprehensive works on the subject, 
says the Preface, but at the same time it is filled with 
most valuable matter, which interests all who are in any 
way connected with the paint manufacturing industry. 
The’ various processes given have been selected from 
numbers of others after many years of experience. 


Praeti- 
Robert Grimshaw. 
New York: Practi- 
eal Publishing Company. 1900. 
1isimo. Pp. 56. Price $1. 


Nothing is more annoying than for a mechanical en- 
gineer to reach a plant, possibly far out in the country, 
and find that the engine has to be drilled and the pipe 
attached. The author prepared the little book before us 
in order to obviate difficulties of this kind, and to show 
how necessary connections should be made. 


PREPARING FOR INDICATION: 
eal Hints. By 
Second edition. 


INTELLIGENCE IN PLANTS AND ANIMALS. 
By Thoinas G. Gentry, Sc.D. New 
York: Doubleday, Page & Com- 
pany. 1900. 8vo. Pp. 489. Price 
$2 net. 


The present volume is a new edition of the author's 
privately printed “Soul and Immortality * and is filled 
with most interesting animal stories. It is unusually im- 
pressive, being a collection of strange and curious facts 
from the life*of animals and plants which seem to bear 
out Mr. Gentry’s claim for them of a much higher order 
of intelligence than is generally allowed them. 


TEXT Book OF IMPORTANT MINERALS 
AND Rocks. WITH TABLES FOR THE 


DETERMINATION OF MINERALS. By 
S. E. ‘illman. New York: John 
Wiley & Sons. 1900. 8vo. Pp. 176, 


Price $2. 


This book is aslow outgrowth of cfforts to meet the 
necessities of the United States Military Academy fora 
convenient text-book of important minerals and rocks. 
The author has performed a difficult task in a very ac- 
ceptable manner. The tables are excellent, andtend to 
afford a ready determination of rocks. 
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Marine lron Works. Chicago. Catalogue free. 
For hoisting engines. 


“UO. 3.” Metal Polish. Indianapolis. Samples free. 
Yankee Notions. Waterbury Button Co., Waterb’y, Ct. 


Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., 
Chagrin Falls, O. 


J.S. Mundy, Newark, N. J. 


Machinery designed and constructed. Gear cutting. 
The Garvin Machine Co., Spring and Varick Sts., N. Y. 


‘Yhe celebrated “* Hornsby-Akroyd” Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foct of East 138th Street, New York. 


The best book for electricians and beginners in elec- 
tricity is ‘‘ Experimental Science,” by Geo. M. Hopkins. 
By mail, $4. Munn & Co., publishers, 361 Broadway, N. Y. 


{@ Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 


HINTS TO CORRESPONDENTS. 


Names and Address must accompany all letters 
or no attention will be paid thereto. This is for our 
information and not for publication. 
References to former articles or answers should 
give date of paper and pue or number of question. 
Inquiries not answered in reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department, each must take his turn. 
Buyers \ ishing to purchase auy article not advertised 
in our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 
Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 
plements referred 
to may he had ¢t the office. oe 10 cents each. 
Books referred to promptly supplied on receipt of 
price. 
Minerals sent for examination should be distinctly 
marked or labeled. 


(8012) C. H. H. asks: 1. Could you give 
me areccipt for transferring newspaper or other pictures 
in which printer’s ink is used, the sameas letter copying is 
done? A. Dissolve a stick of caustic potash in 20 fluid 
ounces of water. Wet the printed matter with it, blot 
off the excess of water, apply plain uncalendered paper 
and rub with a hard object. 2. Can I use copper- 
plated sheet iron in an acetylene gas holder? Would 
there be any chemical action caused by the gas? A. We 
do not recommend copper in an acetylene generator. 
Under certain conditions it may cause an explosive com- 
compound to be generated. 3. Is there only one factory 
in the United States for the manufacture of carbide for 
making acetylene ? A. We believe there is only one. 4. 
Is there any way of obtaining a fair quality of lubricating 
oil from petroleum, having an aspkaltum basis, without 
distillation ? A. Petroleum and asphalt may make a 
good tar Jubricant for axles or other heavy machinery. 
We cannot suggest a method of manufacture. 


(8013) I. H. M. asks: 1. Wish to build 


a small dynamo about 4 horse power (4-pole type pre- 
ferred). Can you give me dimensions ? Have you a Sup- 
PLEMENT describing such a machine? A. See Scren- 
TIFIC AMERICAN, Vol. 7%, No. 11, price ten cents. 2. Is 
the current of an imduction coil direct or alternating ? 
A. An induction coil gives an interrupted current. By 
the construction of the coil the current in the secondary 
which would be produced by the closing of the primary 
circuit is suppressed, that is, it does not produce any 
spark. The spark is produced only when the primary 
circuit is broken, hence the sparks are all in the same di- 
rection. 3. Have you a SUPPLEMENT giving description 
of an alternating current motor? A No, except the one 
referred to in answer above. 4. Can the smal] alternating 
dynamog used in telephoves be changed to direct by chang- 
ing armature connections ? A. Yes, by putting acom- 
mutator upon the armature in place of the rings which 
take off the current. 5. Would it be practicable to build 
a small 4-pole dynamo with changeable connections, mak- 
ing it both direct and alternating, for experimental work? 
A. It would be better to build it with a commutator at 
one end of the armature shaft and the rings at the other, 
or else with both side by side at the same end. Then con- 
nect the wires to either pair of brushes as you please. 


(8014) I. CO. T. asks: Is permanent 
magnetism limited? A. No; magnetism is not limited, 
but the capacity of steel to receive it is limited. 2. What 
weight in soft iron would a permanent magnet weighing 
100 pounds, magnetized as strong as possible, sustain ? A. 
We do not know. Heavy magnets do not support so 
large loads relatively ax lighter onee do. A 1 pound 
Haarlem magnet has, it is said, supported 28 pounds. A 
344 pound Haarlem magnet has leld up 62 pounds. 
These are extraordinary results, which have not been 
equaled elsewhere. See Thompson’s “ Etectromagnet,”” 
$6 by mail. A 100 pound laminated magnet might hold 
up 100 to 150 pounds. 3. With 550 volts how many am- 
peres would it require to run a 1,(00 horse power motor ? 
A. About 1,500 amperes. 4. Can, electric currents of 
different voltage and different amperage be mixed to- 
gether? A. Yes; but it would not be anicething to do 
if there was any great variety in the voltages. 5. What 
is the least voltage and least number of amperes re- 
quired torun a }é horse power motor ? A. With allow- 
ance for losses 14 horse power is about 100 watts. You 
can divide this up as you please. If your current pres- 
sure ig 10 volts, 10 amperes are required ; if 100 volts, 1 
ampere is required. 


(8015) G. K. D. writes: I wish to make 
a so-called solar microscope for exhibition purposes. If 
you can aid me in thie matter, Ishall feel very thankful 
to you.. A. ‘The solar microscope is a very simple piece 
of apparatus. It consists of a mirror outside the window 
of adarkened room, usually fastened to the shutter 
through a hole in which the beam of light is reflected by 
the mirror. The light then passes through a condensing 
lens of 4 or 5 inches in diameter and with a focal length |- 
of 9 inches. The objective of the microscope is placed 
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near the focus of this condenser. The object to be 
projected is supported in the proper position in front 
of the objective, and the image is focused on the screen 
beyond. The stand of the microscope is not usually em- 
ployed, since its tubeis toolong. It would cut off a part 
or the image from the screen. Noeyepiece is used. You 
would better call upon the teacher of science in your 
high school, who would show you the whole apparatus, 
for there is probably one in the high school of your town. 
The best description of the instrument is to be found in 
Dolbear’s “‘ Art of Projecting,” price $2 by mail. Your 
sketch would not answer the purpose. You could not 
make otie of the size shown. A beam of light so large 
when condensed on an object would melt it. Nothing 
could stand it. 


(8016) F. L. 8S. asks how a small Wims- 
burst machine is connected to a Holtz machine when 
used to excite the Holtzmachine? A. Connect the dis- 
charging rods of the Wimshurt to the exciting brushes or 
the armatures of the Holtz machine. When the Holtz 
machine is charged, disconnect. Aswitch can be used 
for connecting and disconnecting the Wimshurst excit- 
ing machine. 


(8017) W. O. M. asks: Will you please 
inform me if the armature of the motor described in 
SuPPLEMENT 641 will do for a dynamo, provided it has 
properly designed fields ?- If so, about what would the 
current be in volts and amperes if fields were excited 
from another source? A. The motor of SUPPLEMENT 
641 is a dynamo if power be applied to it to drive the 
armature. It willgive more current if the fields are ex- 
cited from an external source; probably about the same, 
or nearly the same, current as is required to drive it as 
a motor. 


(8018) W. G. asks: 1. Are better re- 
sults obtained by including Leyden jars in the circuit of 
a Roentgen ray tube ? A. No Leyden jars are required 
with an induction coil in operating an X-ray tube. With 
a static machine the Leyden jars are required and area 
part of the machine, always in place when tW# strong 
spark discharge is produced. 2. Is thin copper better 
for the sectors of a Wimshuret than tin-foil and does it 
decrease the output if air bubbles are underthem? A. 
Any metallic foil will answer for the sectors of a static 
machine. One metal is as good as another for this use. 
Aluminium would be preferable because of its lightness 
and its retention of its polish. 8. Mention SUPPLEMENT 
fully describing the new Wimshurst; one giving direc 
tions to build a machine of suitable size for amateur in- 
vestigations. A. We have a number of SUPPLEMENTS 
upon the Wimshurst machine—Nos. 548, 584, 647, 914, 
948, and 1131. Price ten cents each. 


(8019) W. G. W. asks: Can a funda- 
mentul, when sounding, produce undertones as well as 
overtones under any conditions? If so, what are the 
laws governing the same? Can you tell me where I can 
«btain a book which illustrates and describes in detail 
Chladni’s figures ? A. Fundamental] tone alone cannot 
produce any other tone except a body capable of sound- 
iny in sympathy with its tone is near. Then the same 
tone is produced by that body. The lower tones to 
which you refer are probably combination tones, ‘dif- 
ference tones,’ they have been called. You will find 
them treated in Tyndall’s Lectures cn Sound, price $2 
by mail. Also in Helmholtz's Sensations of ‘Tone, price 
$9.50. Chladni’s figures are given in Tyndall’s book, 
mentioned above. 


TO INVENTORS. 


An experience of over fifty years, and the prepara- 
tion of more than one hundred thousand applications 
for patents at homeand abroad, enable us tounderstand 
the laws and practice on both continents, and to possess 
unequaled facilities for procuring patents everywhere. 
A synopsis of the patent laws of the United States and 
all foreign countries 1nay be had on application, and per- 
sons contemplating the securing of patents, either at 
home or abroad, are invited to write to this office for 
prices, which are low, in accordance with the times and 
our extensive facilities for conducting the business. 
Address MUNN & CO., office SCIENTIFIC AMERICAN, 
361 Broadway, New York. 


INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 

for the Week Ending 

DECEMBER 18, 1900, 


AND BACH BEARING THAT DATE, 
LSee note at end of list about cupies of these patents.] 


Adjustable hoop, J. H. Green 
Aerating machine, liquid. W. Hill 
Air compressor, H. M. Salyer 
Air compressors, regulator tur ele 
ated, E. M. Hewlett...... 5 
Alarm. See Low water alarm. 
Amalgam press, A. Mackay... 
Ammunition clip, F. M. Garlar 
Annealing furnace, G. W. Packe 
Armor plate, A. B. Donaldson 
Atomizer, R. Morrill. 
Autographic register, 
Axe > repairing machine, vehicle 
Bache pedaling brake, Anthony & 
Bag lock, telescoping, Holman & Gangol 
Bake pan. G. R. McMuilen 
Barrel head, Copperfield & Justic 
Barrel machine, J. 8. Wright, Jr.. 
Bath cabinet, vapor, G. W. Merker. 
Battery. See ‘Galvanic battery. Primary. battery. 
Secondary battery. 
Bearing for rolls, end, Foley & Rogers.. 
Bed, C. W. Santmyer Nive adds oid 
Bedstead, A. F. Old. < 
Beer cooler, A. Plawin.. 
Belt fastening. H. Hubbell 
Bicycle, G. G. Kerr......... 
Bicycle. O. J. Lawry.. 
Bicycle brake, J. W. Johnson. 
Bicycle brake, I. ind berg & Olson 
Bicycle foot pum I. Perkins. 
Bicycle support, J. C. Rieger... 
Bicycles. t pneumatic cushioned seat post for, J. 


664.150 
+ 664,230 


664,086 


Binder knotter, Gagnon & Joncas 
Binder lock, C. H. Stoelting . 
Black plate. or other sheets, manufacturing, W. 
Cc. Cronemeyer.. 2 
Boat keel, movable. A. E. Preston 
Body brace, S. N. Fitzpatrick 
Boiler tube cleaner, W. D. Forsyth. 
Bolt, J. O’Meara..... ......... 6. 
Book support. A. S. Albright. 
Boot or shoe, R. Hormann.... 
Boot or shoe polishing device: Ss. J. Mills 
Bottle, N. Ls Davis...... 7 
Bottle cap, A. V. Whiteman.. nce'a'a.d 
Bottle closure, Lockhart = Klein. 
Bottle holder, "T. C. Bates....... . 664, 17 
Bottle, non-refillable, J. i Beck. - 663,952 
Box for matches. te Sobers cigars, confec ions, ” 64,14 


etc.,.A. J. .Fredrikson.. 
Braid, Thun & Janssen.........cccccscccercscseesess 604,064 


‘Brace. See Body brace. 


Braiding machine, Janssen & Thun 
Brake, A. - Denney. aes auieutes 
Brake shoe, J. k. Cardweil. 
Brick kiln, H.C, Duno...... 
Brick truck, J. M. Gunkle,. 
Bricklayer’s gage. McClellan & Heaton: 
Broodirig and hen house, A. Markwell e 
rush, J. tk. Mamford.. 
ucket, J. Harth, Jr... 
Buckle, L. 1. Friedéenbe 
Budding implement, W. 
Building. «ussembi 
Buoy, bell, E. G. 
Burner. See Gas burner. Hydroc: 
Butter cutting apparatus, R. Kopp. 
Button, collar, O. W. Y 
Button die, J. C. 


Button polishing machine, J. A. Shoe 
Cake beating machine, N. Thomas... 
Calcium car bid, manufacture of, J 


sie 


Calculating machine, H. J. Hanson. 665,890 
Call register or service meter circuit for switch- 

board apparatus. G. K. Thompson.............. 664,191 
Can. SeeCreaming can. Oil can. 
Can filler, measuring, S. A. Berry... . 664,075 
Can filling machine, F. B. Fulton.. 664,142 
Can opener, C. A. & O. Anderson... 664,083 
Can opener, H. L. Bailey.... ...... . 663,846 
Canal, pleasure, G. W. Svhoneld, . 664.179 
Candle, W:: Re Ellis; 2.235 s0060s0% 200s 56: 
Car. convertible dump, H. S. Hart. 
Car fender. P. Best.. é 09 
Car heating feet BB. Coggin. . 664,076 
Car ventilation. W. E. Andrew.. 664,113 
Car ventilator, W. E. Andrews... . 664, ve 
Carpet renovator, J. 8S. Thurman 663 


Carriage body, F. Menzer........... » 664. ‘000 
Cartridge, A. Barrallon . 664,116 
Case. See Packing Seer sede case. 

Casein, making soluble, W. Hall... sciseiiacdeaes 664.318 
Cask pitching apparatus, hearer & Beck. 664,009 


Chain, C. W. Levalley... ...........seeees 
Chain, drive, W. H. Gates.. 
Chair. See Convertible chair. 
Reclining chair. 
Chuck, drill or bit, J. J. Crippin 
Churn dasher, M. v. “B. Trent........ 
Cigar bunching machine, H. C. Greve. 
Cleaner. See Boiler tube cleaner. Comb cleaner. 
Clip. See Ammunition clip. 
Clock, electric, U. L. Collins. 
Sars pinions, ‘machine for making, 1’. W. R. Me: 
ADO .ss 3 sis sss sis see 3 FLUTE Ce ys Tadee : 
Cloth shearing machine, 1. H. Green. 
Clothes drying apparatus, EK. F. Ede.. 
Clutch, friction, De Dion & Bouton. 
Cock. stop and waste, J. H. Johnson 
Cockroach trap, ‘T. J. May 
Coin holder, C. A. Herr. 
Coke, manufacturing, A 
Coliar, horse, A. B. Harris... 
Column, Segmental or section. 
Comb cleaner, J. H. Wheeler 
Commutator, F. Kaeferle... 
Computing maebine, H. 
Concrete mixer, S. P. McKelvey. 
Conductors of the second class. 
ing, C. D. Raab 663,929 
Contéctioner’s pan, I, Allegretti 664,206 
Contact parts, system of non-interchangeable, R. 
liundhausen 6 
Controller switch, N. Vance.. 
Convertible chair, H. H. Paine. 


Massage chair. 


aw 


Cooking utensil, F. E. Corwin............cceeeee eee. 664, 3314 
Cooler. See Beer cooler. 

Cooler, C. Strobel. .......cceceeeee eee eee i Sian See aise 664,186 
Corn, device for separating germs from hulls of, 

T. Gaunt.............. 664,261 
Corset, M. A. S. Golden. «-. 664,214 
Corset, J. B. Ryan - 664,294 
Corset attachable device, S. Kernwein. - 664.220 
Counting mechanism, M. J. Nordmann.. . 663,924 


Coupling. See Pipe coupling. Railway ‘carriage 
coupling. Thill coupling. Vehicle hinge 
coupling. 

Crate, collapsible. C, T. Treadwell..............066+ 

Cream or other liquids. purifying, H. E. Loyster. 6 

Crea ming can. J. M. Reeves 4 

Crucible furnace, Emmerson & Ward. 

Cultivator, J. 1. Morgan.............. 

Cultivator blade, S. L. Alien. 

Curtain banger adjuster, E. Manes Py 

Curtain rod, H. 1. paral 7 

Cycle chain adjustment, J. B. & J. B. Dunlop, Tr. 

Cycle pymp, automatic, W. Loebinger........-.... 664. 

Dental floss holder, W. c. Coryell 

Dental floss hulder, J. W. Cowan. 

Iie. See Button die. 

Die press feed attachment, A. J. Parker.. 

Display table, revolving and adjustable, AB AL 
Leggatt ‘ 

Door check and closer, G. Ashley 

Door or drawer equanizer, F. W. Tobey. 

Draft evener, M. Feierer 


Draft rigging, H H. T. Krakau. . 664, 278 
Draper slat rotector, C. J. & 664.054 
Draw gage. L. Alden, Jr. 664.032 
Drawer pull, A. Shepard 664,181 


Drier. See Rotary drier. 
Drill. See Ratchet drill. 
Drum, combined orchestra and band, E. Bou: 
langer.. 
Drum rod. Bo 
Drum tone sharpener, E. Boulanger 


. 663.854 
55 
3 853 


Dyeing centrifugal, J. C Hamer... . 663,888 
Egg boiler, P. J. Friel...... ...... . 664,079 
Kjector, hydraulic, M. Crowther. . 664,037 
Electric accumulator, P.'Marino. we G64 3023 
Electric circuit indicator, L.G. Woolley : 668, 
Electric furnace, J. M. Morehead........ 
Electric lighting appliance, A. Peters... . 66: 
Electric machines, dynamo, J. B. Entz.. ......... 664,247 
Hlectric machines, Operating dynamo, W. I. R. 
PMIMECL.. oes nsccerccscsce ac ccccccctcceecccecsaccs 


bie O77 


Electric meter, B.S. Halsey.........-.seceeeseeeee 
Eiectric motor, altemating current, E. iicaion bb 
Electric switch. C. W. Scott... ...sseccecese eee oe 6t4.061 
Electric connection, W. Gerhardt.................. 64,144 
Electrical distribution system, C.,P.{Steinmetz, 

664,105, 664.106 
Electricity meter, Mordey & Fricker.............. 664,092 
Elevator. See Grain elevator. 
Hlevator, J. Hadfield...  ........... cece ceceee eee eeee 


Elevator gate, A. C. Booth.. ah 
Elevator safety appliance, TL. M. & M. F. Doty.... 
Elevators, means for preventing accidents in, 

Roth & Brooks. . + 664,293 
Enamel ware, ornamental, ‘Hughes ‘& McGowan. 664/321 
End gate, E. A. FHenderson.................seeeeeeee 663,966 
Engine. See Gas engine. Gusolene engine. In- 

ternal combustion engine. Pumping engine. 

Rotary engine. Steam engine. 

Engine igniter, explosion, C. O. White............. 664,110 
Engine igniter, gas or oil, A. 1‘. Otto.. . 604,360 
Entomological specimens, mount fOr, Ww. D. ‘& R. 
DONtON. ...ccccecee. scoccasccaccvecesases oe 664 142 
Evaporating apparatus, A. Denaeyer. - 664.015 


Excavator, submarine, J. E. Walsh. 
Exercising apparatus, W. J. Bryon 
Fare register, J. O. Sloan. 
Farrier’s knife, J. W. Pol 
Fastener, W. B. H. Dows 
Faucet, A. O’Brien..... 
Feed, manufacturing ca 
Feed regulator, J. Hutchison 
Feed trough. F. B. Dobensky 
Fencing machine, wire. 
Fender. See Car tender. 
Filter, E. A. Leland.. 
Filter bed, J. C. Wallace 
Filter screen, accessible, 1. H. Jewell 
Fire alarm telegraph box, L. G. Woolley 


+ 664,010 
66 


663,954 to 663: 


Firearm, automatic, A. Burgess.. 
Firearm lighting attachment, R. B. Benjamin.. 
Fire escape, T. F. Browder.. e , 663,856, 


Fire escape, B. 3. Neelly 
Fireproof grain bin, elevator, etc., E. V. Johnson 
Fireproof grain bins, elevators, etc., construciion 
of, E. V. Johnson. 
Fireproof window. W. J. Larkin. 
Flood gate, Frank & Kuhliman.. 
Floor smoothing and polishing machine, S. A. 
Bishop 
Fluid compressor, high-pressure, N. A. ort 
SEN..........00655 
Fly destroying device, C. V. Cudlipp.. 
Form, collapsible dress skirt, E. M. Case.. 


664,325 
64.324 


» €8$.078 
664,232 


Furnace. ee Annealing furnace. Crucible fur- 

n-ce. Electric furnace. Ore roasting fur- 

nace. Refuse consuming furnace. 
Furnace, I’. H. Becker.......... ..00 ceseeee sees cee 664,034 
Gage. See Bricklayer’s gage. Draw gage. Micro- 

meter gage. Water # 
‘Galvanic battery, C. B. Schoenmehl, 

663,935, 664,006 to 664,008 

Galvanic battery. Hi. L. SlocUm............ cece eee ee 664,362 
Game table. W. H. Fullington........... .. BBB\STS 
Garment fastening device, J. P. Cooper ve 664,212 
Garment hanger, J J.C. Messinger........ - 664.532 
Garment hanger, F. A. Stare..... «. 664.063 
Gas apparatus, J. P. Jobhnston......... wee 664,855 
Gas burner, adjustable, P.G. Van Wie: . 664.364 
Gas engine, L. CANAAN A cont Se letatvnare ines «+. 664.025 
Gas generator, acetylene, V. T. Weathers....... 664.029 


(Continued on page 415) 
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“Star” 2. 
"sa Lathes 


Cross 

Feed 

FINE, ACCURATE WORK 
Send for Catalogue B, 

i SENECA FALLS MFG. CO. 

"695 Water Street, 


Seneca Falls, N.Y., U.S. / 
ICE YACHT BUILDING.—COMPLETE 


details for the construction of Ice Yachts, with many 
illustrations, are contained in SUPPLEMENT Nos. 624. 

54, 1197 and 1253. Each number gives plans of 
a different boat. Price 10 cents each. For sale by Munn 
& Co. and by all newsdealers. 


GINE { 
LAT HE’ OT| FOOLS ano SUPPLIES. 


S 
CASTINGS: Both GREY IRON and BRASS. 


PATTERNS: woop and METAL, made 


from drawings and blue prints.. 


We manufacture castings and specialties of every 
description and weight and can build your patterns, if 
necess ary, having a full equipped metal and wood pat- 
tern shop for this purpose. Send us your inquiries. 
Prices right. 


WEST SIDE FOUNDRY CO., TROY, NEW YORK. 


Want Some Too! Information ? 


All kinds of Machinists’ and Carpen- 
ters’ Tools—right up to the minute— 
are correctly described, explained and 
illustrated in the new and revised 
edition of 


MONTGOMERY & CO.'S 
TOOL CATALOGUE. 


-A veritable Tool Encyclopedia, fully 
. indexed. Full of solid and useful in- 
7 CENTURY EDITI formation from cover to cover. A 
complete education about Tools of all 
kinds, By mail for 25 cents. 


MONTGOMERY & CO., 106 Fulton St., New York City. 


+ SEBASTIAN LATHE CO'2? etn 


Te TOOL s 
CATALOGUE 


IT SIMPLIFIES DIFFICULT WORK 
There are many unique features in 
our Hand and: Power Pipe 
Threading and Cutting Machine 
It has our Standard Adjustable Quick 
Opening and Closing Die Head with 
convenient ‘‘cam” movement. Five 
Chasers, set by.graduation to any size 
needed. Can be released from Thread- 
ing while in motion, opened to permit 
pipe being cut and closed instantly 
and positively. -Send for Catalogue. 
THE MERRELL MANUFAC- a 
TURING CO., 501 Curtiss St., Toledo, Ohio 


BARNES’ 


The speed can be instantly changed from 0 to 1600 without 
stopping or shifting belts. Power apphed can be graduated 
to drive, with equal safety, the smallest or largest drills 

within its range—a wonderful economy in time and great 
. saving in drill breakage. 97" Send for catalogue. 


'W. F. & JNO. BARNES CO., 
1999 Ruby Street, Rockford, Ill. 


“The Autosparker”’ 


enters the new year firmly in- 
trenched in the highways of com- 
merce. By its superior construc- 
tion and its ability to dispense 
w With all batteries, it has become 
recognized as the highest stand- 
ard for gas engine ignition known. 
MOTSINGER DEVICE MFG. CO.- 


Pendleton, Indiana, U S.A. 


NEW YANKEE 
DRILL GRINDER. 


Requires only ON E adjustment to grind any 
size drill within range of the machine. - 


SIMPLEST, FASTEST AND BEST. 
Gage Jaws and Calipers done away with. 
Saves time, breakage and wear of Drills. 


WILMARTH & MORMAN CO., 
153 Canal St., Grand Rapids, Mich., U.S.A. 


To THOSE NEEDING 
LICHT POWER_”~ _— 


Machinists, Engineers, College 
Students, Apprentices or Ama- 
teurs will find it to their interest 
to study and become familar with 
our designs for and completed En- 

mes and Boilers which range 

om 14 to 2h. B They are excel- 
Jent models for the builders of 
larger engines, being scientifically 
exact in every part. But they are 
also practically useful as light 
power for driving a small lathe or 
printing press, a dynamo for three 
or four lights, or five or six ceiling 
fans. Horizontal and Vertical En- 

ines. All steam ports cored in. 
ait materials and workmanship of 
the highest class. § Illustrated (atalogue Free. 


SIPP ELECTRIC AND MACHINE CO., PATERSON, N. J. 


wenoveo Microscope for Projection 


New metal 

a track plate 

with keys 

to unlock 

standard 

and change 

instantly — 

combining 

also polari- 

scope and 

_ stamoscope. 

New series 

fof projec- 

tion ob ce 

es ives, W 

fiat field, well lighted and clear definition, New sub- 

stage condenser On a new. system. Illustrated circular, 
catalogue, etc., free. 


QUEEN & CO., 1010 Chestnut St., Philadelphia, Pa. 


PERFECT - PUMP - POWER. 


is attained only in the 
TABER ROTARY PUMPS 
_They are mechanical, 
simple and durable. Will 
pump hot or cold fluid, 
thin or t hick. _Requires 
no skilled mechanic. Most 
power at least cost. All parts 
. interchangeable. 
iron, steel or bronze, Can be 
driven by belt, motor or en- 
Illustrated Catalogue fri 


ine attachment. 5 z 
ABER PUMP CO., 32 Wells St., Buffalo N.Y., U.S.A. 


Made of 


Gas light extinguisher and electric sparker, com- 


bined automatic. G. H. Lippmann... -.- 664,163 
Gasolene engine, C. O. White 664,200 
Gate. See End gate. Flood gate. 

Gearing, changeable speed and reversible fric- 

tion, J. W. & O. P. Bhaver......-..0eeeeereceeeee 940 
Generator. See Gas generator. 

Glass articles. apparatus for manufacturing hol- 

low, P. T. Sievers... 2.6.2... cee eee e ee eee eee eee eee . 
Glassware articles, apparatus for glazing and fin- 

ishing, A, Roemisch................-...+2+.. . 664,058 
Globe, geographical time, G. W. Ramage.......... 664,289 
Glove fastener affixing machine,’ A. F. Raymond. 664,229 


Gloves, etc., forming sockets of separable fasten- 


ers fur, W. B. H. Dowse. .....-. 664,243 
Gold separator, W. W. M. Hickey. 663,993 
Golf practicing device, H. H. Sprag 664,338 
Governor, centrifugal, A. Schulze... - 664,336 
Grain elevator, E. V. Johnson.. .. <« 664,323 
Grain elevator, portable, H. H. W €64,303 
Grinding machine, F. E. Whitham 664,202 

664,149 
Ns 664,059 
Hair shedder, W. 663,897 
Hanger. See Garment hanger. 
Harness pad former, J. A. Kramer.. 664,279 
Harvesting and shock forming mach 

Roush... Se 663,93] 
Hat brim ' Griffet 663,968 
Hat mourning band, Burt & Harri 663,957 
Hat pouncing machine, W. H. Lyon: 664, 
Hay or Joad binder, F. Gardner... 604. 
Hay press, E. R. Bryant........ 664,233 


Hay sling, G. A. Olson 
Heat by combustion of fuel, generating, W. 
Wilkinson. 
Heater attachment, L. 
Heating apparatus, electrica], C. Gohlin. 
Hitching device, horse, N. L. Goodwin 
Hoist lowering brake, W. S. Halsey. 
Hoisting machinery, H. C. Behr 
Holder, J. Gibbs 7 
Hook. See Seaffold hook. Suspension hook. 
Hoop. See Adjustable hoop. 
Hopple, Gorringe & Read 
Horseshoe holder, E. ¥, Meyer 
Hose truck, C. F. W. Doehring.. 
Hotel register, C. E. Elstner 
House. See Brooding and hen house, 
Hydrocarbon burner, G. H. Larkin 
Incubator, J. B, Ranney ‘ 
Indicator. See Electric circuit indicator. 
level indicator. 
Insulator, R. H. Sterling 
Insulator, electric, E. Risler....... 
Internal combustion engine, J. Dougill. 
Iron, See Soldering iron. 
Ironing board, J. Herpel...... 
lroning table, G. W. Buss 
Jack. See lifting jack: 
Joint. See Rail joint. 


Liquid 


Knife. See Farrier’s knife. 

Knitting machine, circular, H. BH. Harbaugh...... 664,266 
Knitting machine, straight, H. A. Houseman, 
663,900, 663,901 


Knitting machine yarn guide, H. I. Jones.. 
Lace holder, shoe, B. P. Shepherd....... 
Lacing guide, L. A. Roberts......... 
Ladle for molten metal, Waldburger & Smith. 
Ladles,. power apparatus for removing sk 

from, Waldburger & Smith... -. ..s.:.. 
Lamp clutch, electric arc, C. E. Harthan. 
Lamp cover or shade, incandescent, W. R. 

wiede...... See sale bare Rise les ts o.4 0506 
Lamp, electric arc, J. A. Brenna 
Lanap, night, C. Moegling.. 
Last, darning, W.H. Snyder. 
Lathe, axle turning, F. O. San 
Lawn sprinkler, J. L.Turner... ... 
Leather punching machine, J. Wes 
Leg band, sealed, W. H. Smith 
Lifting jack, J. T. Sanders... 
Lighting device, time, W. 
Liquid level indicator, A. Le Blanc. 
Loading device, T. J. Pratt.......... . 
Lock. See Bag lock. Binder lock. 
Lock, J. A. Eastman........ 
Lock and latch, G. C. Craig. 
Lock tor safety deposit boxes. A. R. Fergusson.. 663,876 
Loom clutch mechanism, M. A. Schmitt........... 663,935 
Loom shedding cams, oil guard for, E. S. Stimp- 


Loom, weft replenishing, Cunniff & Draper. 
Low water alarm, F. Aldrich....... ... Seine 
Lubricating apparatus. L. Serpollet. 
Lubricator, D. R. MacBain. 
Lubricator, E. McCoy..... 
Mail bag catcher and deliverer and railway ap- 
-Pliance therefor, L. D. Jobes............ ..s.e0e 
Massage chair, Johnston & Vanorman............. 568 
Measuring and registering apparatus, 
JOHNSON... 0... 0c eee eee eee eee ee eee 
Measuring device, automatic, A. S. Collins. 
Measuring instrument, F.. KB. King.. ........ 
Mechanical movement, W. K. Hodgman. nie 
Mercerizing machine, A. Kertesz. ...............4. 
Metal mac ine for making expanded, G. A. Turn- 
MN dines 3 esas s ive gs, ger dshig eee eieswiees, 5 once 
Metal objects by fluid pressure, shapin g and em- 
bossing, C. Hub 
Metal, working, G. S. Merrill. 
Meter. See Electric meter. Electricity meter. 
Micrometer gage, A. A. Brandt.. 
Micrometer gage, E. C. Clapp.. 
Microtome, A. Becker........ 
Milker. cow, R. D. Roth. 
Mill. See Sawmill. 
Mills, factories, etc., protective appliance for, 
Martin 
Mirror, J. B. Williamson ........ 
Mixer. See Concrete mixer. 
Moistening device, T’. J, Houtman. 
Mortising machine. EH. F. Meyer. . 
Motion, device for imparting rotary. G. A. 
Motor. See Electric motor. Vehicle motor. 
Motor control system, A. H. Armstron: 
Motor switch, H. Geisenhoner 
Music leaf turner, C. M. Wood 
Napkin holder, J. W. Ensley 
Nipple wrench, W. Earl... 
Nozzletip, exhaust, F. W 
Qil can, D. E. McDonald. 
Oil stone, M. B. Hill.. 
Oil tank and pump, B. 
Opera glass, coin operated, W. B. 
Ore mixing machine, J. P. Schuch, Jr 


M. 


Paint, heat insulating, J, Hommel...... ee 
Pan. See Bake pan. Confectioner’s pan. Pros- 
pecting pan. 
Paper box, K. T. Crump. -. 664,316 
Paper box, C. Galle 663,963 


Pipe coupling, F. Kaeferle 
Pipe coupling, universal, J. R. Reniff. 
Planter, corn, L. P. Graham 
Planter, seed, S. L. Allen... 
Plow, B, McNaughton 
Plow, pulverizing, R. T. Gillespie 
Plow sod cutting attachment, 
Plow, wheeled, S. H. ''insman 


- Gardner. 


Pocket, garment, R. Bartell... . 663.849 
Polishing wheel, I.. Levett............+. « 663,912 
Power transmitting machinery, J. Herbs.. in 895 
Precious metals from their ores, extracting, J. P. 
Schuch, Jr... ....... 0.6 cece cee ere cee Perr rery 664,060 


Press. See Amalgam press, 
Press, F. H. Bancroft. 
Primary battery, C. B. Schoenmehl 
Printing in one or more colors 
Bouvet & Fix. 
Printing mach 


Hay press. 


Prospecting pan, J. Tobi 
Pulley, J. C. Pratt.. 
Pulley block, E. S. 
Pulp, treatment of wood 


663.928 


Pump, J. T. Walker eats. 464,069 
Pumping engine, steam, F. M. Leavitt. 909, 663,910 
Punch, C. E. Smith................00. Rasina’s oe eeecees O64, 


(Continued on page 416) 
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1To SUCCEED 


nthe poultry business it is only necessary to 
give close attention to details and follow the 
structions incur 2Oth CENTURY 
E POULTRY BOOK. It tells in the 

a =start what it would take 10 years to learn. 
RELIABLE INCUBATORS AND BROODERS are used all over the 
U.S. and in 51 foreign countries, Book mailed on receipt of 10c. 


Reliable Incubator & Brooder Co. Box B 105 - Quincy, Ills. 


Porter’s Frumane Bridie. 


No Bit in the Horse’s Mouth. 


Horsemen indorse_ this Bridle 
because it is the best for all horses. 
It prevents froching, lolling of the 
tongue, etc. No more trouble with 
sore mouths. The hardest pullers 
driven with ease. Every lover of 
the horse should use it, because it 
is humane. __ Equip ed_ with 
Straps to Fit Any Bridle. 
Retail Best Grade Nickel, - $5.00 
Retail Best Grade Enamel, 
Second Grade Nickel,- - - Be 
Second Grade Enamel, - - 3.00 

If your hardware or harness 
dealers do not have them write us. 


Sent prepaid on receipt of retail price. 
Stateif you use side-check or overdraw. Agents Wanted. 


PORTER HUMANE BRIDLE CO., 
Dept. A, Sudbury Building, Boston, Mass, 


KEROSENE 


and GAS Engine 


. burns KEROSENE 
*. cheaper and safer than gaso- 
line. Automatic, simple, re- 
liable. No electric battery 
or flame vsed. Perfect regu- 
lation. Belted or directly 
coupled to dynamo for elec- 
» tric lighting, charging stor- 

age batteries and all 
Power purposes. 
(-& Send for Catalogue, 
A. MIETZ, 
128-138 Morr St., New York. 
Markt &Co.,London, Hamburg,Paris 


The ‘‘ Wolverine ’’ Three 
Cylinder Gasoline Ma- 
rine Engine. 


The only reversing and self- 
starting gasoline engine on 
the market. Lightest engine 
for the power built. Practi- 


| 


THE MIETZ & WEISS 
Ls = Sn 


Write 
forcat. 
aloque- 


MOTOR WORKS, 
Grand Rapids, Mich. 


Meats Pata i Caney 


For Loading Ships from Docks and Warehouses 


saving over 50 percent in time of loading. Bymeans 
of this portable ship and warehouse Conveyor, any sack 
or package cargo, that can be handled inasling, can be 
put aboard ship as fast asit can be stowed and in an 
unbroken condition. 7 of 
means of this Electric Conveyor, flour, grain, 


B 
sacked goods, etc., can be delivered at. the hatch at the |. 


rate of 4,060 sacks per hour; and it does away with all 
staging and hoisting. 

Correspondence wita ship, warehouse and stevedor- 
ing firms solicited, when photos and a full description 
of the invention will be forwarded. 

Address Capt. W. L. McCABE, Stevedore, 

Tacoma or Seattle, Washington. 


$1 YEARLY FOR REPAIRS. 
It has been found that it costs a 
trifle less than $1 per year to keep 
our Wolsting ngines in 
repair. That speaks well for 
their superior make and 
durability, doesn’t it? ¢@ 
There ig no more eco 
notmical or serviceable 
engine made for mines, 
quarries, docks, etc. 
Much cheaper than g 
steam. Both friction and 
geared hoist 6 to150 h. p. 
Weber Gas & Gasoline FE. 


BorpeqeD doz puag 


THE SIMPLEX INTERIOR 
TELEPHONE CO., 


431 Main St., Cincinnati, Ohio. 


Acetylene Gas Lighting 


Reduced to the most 
Efficient, Safest, Simple 
and Economical Use. 


We guarantee our machines per- 
fectly automatic in action, to ex- 
tract all the gas from the carbide, 
and absolutely no over production 
or loss of gas. Approved by the va- 
rious Boards of Hire Underwriters. 
Standard sizes 10 to 150 lights. Ex 
clusive territory given to responsi- 
ble agents. Correspond with 


NIAGARA FALLS ACETYLENE GAS MACHI 
Niagara Falls. N. Y. and Canada. 


ARTESIAN 


Wells, Oil and Gas Wells drilled 
by contract to any depth from50 
to. 3000 feet. We also manufac- 
ture and furnish everything re- 
quired to drill and complete 
same. Portable Horse Power 
and Mounted Steam Drilling 
Machines for 100 to 1200 feet. 
Write us stating exactly what 
is required and send for illus- 

s trated catalogue. Address 

PIERCE WELL ENGINEERING AND SUPPLY CO, 

~ 186 LIBERTY STREET, NEW Yurcs, U.S. A. 


GERE GASOLINE ENGINES 


IMPLEST BOAT ENGINES MADE 


CABIN--OPEN BOATS 


g ENGINE CASTINGS, BOAT. FRAMES 
GEO.H.GERE YAC* LUNCH Ws, 
GRAND RAPIDS.MICHIGAN. 


NE CO., 


N 
NEW CAT FOR 4 STAMPS 


GET A MOVE ON YOU 


ITH ON U $ H 
MONARCH “sol 


200.00 7 
ano uP 


gui 


\72 
| tHage cents 
| 


FOR CATALOGUE A 4 Tu 45 nonse power 


iGRAMD RAPIOS GAS-ENGINE & YACHT CO GRAND RADIDS MICH 


Williams’ 


Shaving Soap 


ly Kind thatf 
on 
\ Fx sO 


ron’ Dr 


Sold everywhere, but sent by mail 

if your dealer does not supply you, 

Williams? Shaving Stick 25¢. 

fienuine Yankee Shaving 
Soap, 10c. 

Luxary Shaving Tablet 25¢. 

Swiss Violet Shaying Cream 


50e. 

Willams’ Shaving Soap 
(Barbers’} 6 Round Cakes, 1 Ib. 
40c. Exquisite also for toilet. 
Trial cake for two-cent stamp. 


THE J. B. WILLIAMS CO. 
Glastonbury, Conn, 


KAISER MOUSTACHE 
ParenTeD) TRAINER 

Trains moustache in 5 minutes for all 
day. Newthing. Rapid geller. No com- 


petition, Agents $5 a DA Y. 


Sample 50 cents. 
» BOHNER MFG, CO,,42 State,Chicago,I, AFTER. 


@ 


BEFORE. 


FOR GOOD MUSIC 


Buy Edison Records. Dealers everywhere « 
have them. Ask for the RED HAND kind. 
GENUINE EDISON PHONOGRAPHS 
From $10. to $100. Catalogues everywhere, all dealers, 


. Trade 
Q Edinm., Ma 
Nat'l Phonograph Co., 135 Fifth Av., New York 

s AE 0 eA ES ERITH 


None genuine 
without this 


AGENTS WANTED to sell 


JTHE STANDARD GAS LAMP. 


A wonderful invention. 1-6 the expense 
of kerosene, or 6 times the light. 41 differ- 


ent styles. Retail from $4 up. All brass. 
Country people can now have light brighter 
than electricity and cheaper than kerosene. 
Can furnish thousands of testimonials from 
people using them overa year. Agents coin- 
ingmoney. Write for exclusive territory. 


STANDARD GAS LAMP CO., 


118-120 Michigan 8t., Chicago, [1. 
NEW YORK SHOPPING by a responsible and 
experienced lady. Send for circular. 


MRS. LORD, 53 West 24th street, New York City. 


: D.L.HOLDEN 
14 SoutH BroapSt. PHILADELPHIA Pa, 


'GEALED ICE. MACHINES 


EGEAL 


SEE FIRST PAGE SCIENTIFIC AMERICAN SEPT.2.1899. 


Che Scientitic American 
PUBLIGATIONS FOR 1901. 


The prices of the different publications in the United 
States, Canada, and Mexico are as follows: 


RATES BY MAIL. 


Scientific American (weekly), one year, - -. $3.00 
Scientific American Supplement (weekly), one year, 5.00 
Export Edition of the Scientific American (month- 

y) in Spanish and English, - - - - - 300 
Building Edition of the Scientific American 

Qnonthly), - - - - = = = = = 250 

COMBINED RATES 
in the United States, Canada, and Mexico. 

Scientific American and Supplement, - = = 7.00 
Scientific American and Building Edition, - _ = 5.00 


Scientific American, Scientific American Supple- 
ment, and Building Hdition, 


TERMS TO FOREIGN COUNTRIES. 


The yearly subscription prices of Scientific American 
publications to foreign countries are as follows: 


U.S. English 

Money. Morey. 

£8. d. 

Scientific American (weekly), - - -$400 016 5 

Scientific American Supplement (weekly) 600 1 4 8 
Building Edition of the Scientific Amer- ~~ 

ican (monthly), - - - = - 80 On4 
Export Edition of the Scientific _Amer- 

ican (monthly) in Spanish and English 3.00 012 4 


CoMBINED RATES TO FOREIGN COUNTRIES 


Scientific American and Supplement, - 850 1411 
Scientific American and Building Edi- 

tio, - - - - - - = - 658 169 
Scientific American, Scientific American 

Supplement, and Building Edition, - 1100 2 5 2 


{> Proportionate Rates for Six Months. 


The above rates include postage, which we pay. = 


Re. 
rait by postal ur express money order, or draft to order of 


.MUNN & CO., 361 Broadway, New York. 


Scientific 


Aivevican, 


DECEMBER 29, 1900. 


In the Pay 
Envelope 


@)_ N7hat's where our education 
5 affects you. 


SS) We teach mechanics the theory 
of their work; help misplaced peo- 
ple to change their work; enable 
young people to support themselves 
while learning a proJession. 

250,000 students and graduates in Mechanical, 
Electrical, Steam and Civii Engineering, Architecture, 
Telegraphy, Stenography, Book-keeping, ete. Writefor 
circular and mention subject in which interested. 
INTERNATIONAL CORRESPONDENCE SCHOOLS, 
Established 1891. Capital $1,500,000, 

Box 942 Scranton, Pa. 


ELECTRICAL ENGINEERING 
TAUGHT BY MAIL. 


Write for our Free Illustrated Book. 


*«©CAN I BECOME AN ELEC- 
TRICAL ENGINEER ?”’ 


We teach Electrical Engineering, Flectric Lighting, 
Electric Railways, Mechanical Engineering, Steam Engi- 
neering, Mechanical Drawing, at your home by mail. 
Institute indorsed by Thos. A ison and others. 
ELECTRICAL ENGIN R INSTITUTE, 

Dept. A, 240-242 W.. 23d St., New York. 


REVERSING STEAM TURBINE.—PAR- 


son’s recently perfected turbine for boats. Illustrations 
showing details. Contained in SCIEN‘TIFIC AMERICAN 
SuppLEMENT, No, 1158, Price 10 cents, by mail, from 
thig office, and 


from aii newsdealers, 


ARMATURE WINDING, RIGHT AND 


Left Handed.—An important paper for all amateurs. 17 
illustrations. SCIENTIFIC AMERICAN SUPPLEMENT. 
No. 1139, price 10cents. Forsale by Munn & Co, and 
all newsdealers. Send for catalocue. 


Che Cypewriter Exchange 


1% Barclay St.. NEW YORK 
124 LaSalle St., CHICAGO 
38 Bromfield St., BOSTON 
817 Wyandoite St.. 
KANSAS CITY, MO. 
209 North 9th St. 
ST. LOUIS, MO. 
432 Diamond St.. 
PITTSBURGH, PA. 
3 West Baltimore St., 
BALTIMORE, MD. 
536 California St., 
SAN FRANCISCO, CAL. 


_ We will save you from 10 
to 50% on Typewriters of ail makes. Send for Catalogue. 


RESTFUL SLEEP 


In Camp, on the Yacht and at Home. 


“Perfection” Air Mattresses, 


CUSHIONS and PILLOWS. 


Style 61. Camp Mattress with Pillow attached. Also 
showing Mattress deflated. 


Clean and Odorless, will not absorb moisture. 
Can be packed in small space when not in use. 
(a7 Send for Illustrated Catalogue. 
MECHANICAL FABRIC CO., PROVIDENCE, R. I. 


A.W FABER 


Mannfactory Established 1761. 


LEAD PENCILS, COLORED PENCILS, SLATE 
PENCILS, WRITING SLATES. SHEKEL PENS, GOLD 
PENS, INKS, PENCIL CASHS IN SLLVER AND IN 
GOLD, SL'AVIONERS’ RUBBER GOODS, RULERS, 
COLORS AND ARTIS'I'S’ MATERIALS. 


78 Reade Street. New York, N. Y. 
Paris Exposition, 1900. Grand Prize. Highest Award. 


NICKEL 


Newark. N. J. 
136 Liberty St., N. Y. 
30 & 32S. Canal St 
Chicage. 


Pe 

i] 

°3 AND 
$3 Electro-Plating 
2s Apparatus and Material, 
53 THE 

ra] Hanson & VanWinkle 
Ba Co., 

ms 

ge 

gs 


Radiator cooling device, beat, F. C. Blake 
Rail joint, A. G. Heinle........... 
Rail joint. S. B. Wharton........... 
Ralls, means for cleaning tramway, O. Michaelis. 
Railway carriage coapling, J. Willison. 
Railway crossing, l. L. Edwards 
Railway rail connection, W. C. Gregg. 
Railway rails to bars, rolls for reducing old, Ni 
bett & lves 
Railway signal, J. Wrigley........... 
Railway signal wires, compensator for, 


664,001 
663,990 


Wood- 


WATO Sect tae sommes in yim ocusaeeaces 664,345 
Railway signaling device, R. B. Benjamin . 664,207 
Railway switch, C. A. Dunn....... ...... . 663.872 
Railway switch, S. S. Shields . 664,178 
Railway switch and means for operating same, 

De AVViMNOCE cisco siccsie aut ehafese aietatn ac ACUMEN iota «++ 663,907 
Railway switch, automatic, R. D. Seibert. . 664,297 
Railway system, electric, W. B. Potter. 664.096 
Railway tie, metallic, W. H. Hillyer.... 664,042 
Railway track construction, metallic, G. B. Har- 

DOT Seats eee cee woe eae wa ciinot Sen cle eGens 664.020 
Ratchet drill, W. S. Halsey... - 663,887 


Reclining chair, H. J. Jacobs.......... a 

Reel. See Yarn reel. 

Refrigerator and milk cooler, combined, 8. S. 
PATIO Oi ois.e io viejo «nie ndroraysie's oie, sis stele soneraiels 

Refuse consuming furnace, W. J. Glen. 


663,843 
664,039 


Kegister. See Autographic register. Fare reg 
tet: Hotel register. ‘T'elephone cail regis- 
er. 
Register, I, BE. Kublman............ccceeeeecenseeees 663,994 
Rewulator, See Feed regulator. Speed regula- 
or. 
Rheostat, automatic, E. M. Hewlett. 664,087 


Rifle, W. B. Nicbolson............ 
Ring. See Key ring. Packing ring. 
Rod. See Curtain rod. Drum red. 
Rolling apparatus, sheet, W. C. 
Rotary drier, Taylor & Kohn. 
Rotary engine, C. W. Hoffma: 
Rotary engine, A. L. Scudder 
Rotary, engine. G. W. Whitehe: 
Roundabout system, A. D. Weil. 
Rubber heel for sboes, W. W. Comingo: 
Saddle, harness, R. D. Murph 
Salt cellar or flour dredge, J. 
Sanitary appliance. A. O’Brien....... 
Sash fastener, G. K. Link......... 
Saw filing machine. S. W. Gutridge 
Saw handle, J. Jett..............45 
Sawmill. band, E. E. Thomas....... ; 
Sawmill guide, band. E. E. l'homas. ~. 6 
Saw vise and tool basket iandle, combinatio 
H. C. Walbaum, Jr ‘ 
Sawing machine, circular. k*. H. Clemen 
Sawing machine, scroll, 'l’. Curley..... 


THE OLD 
the pleepy 
splendid 


ate that there is noth- 
ing to it but “The Turn 
a Wheel.” 


cylinder head, and exhaust pipe, prev 
eatures that put the V.ozier 
to all others. 


26 Water Street, PLATTSBURGH, N. 


Nile, but It is little to be compared with the 
ozier Launch of to-day propelled by 


| on 
riage: Le : = ' I HE 
which is more reliable 
than a steam engine, 
and so simple to oper- 


Our 1901 advance Catalogue tells all about 
it. Write for it, inclosing five 2c. stamps. 


THE LOZIER MOTOR CO., 


EGYPTIAN BOAT did well enough on 


GAS 
ENGINE 


Tbe cylinder oiler automatically sprays the piston at.every stroke. The hot air 
Jacket surrounding the Muffler furnishes warm, dry air fur properly vaporizing the gasoline 
under all conditions of temperature or moisture. 


The water Jacket surrounds the cylinder, 
enting burned fingers. These are some of the exclusive 


Motor in a class of its own, and make it infinitely superior 


. Y. 


DICKERMAN’S 


N PA 100 pages of money saving values. 


AMERICAN STORE STOOL CO., 33 Howard St., New York 
SHOE BLACKING.—FORMULAS FOR 


t and solid blacking are given in SUPPLEMENT 
Nos 43a 3 and 1239. ‘ice 10 cents each. For sale 
by Munn & Co. and al] newsdealers. 


NO CHANCES 


arty to try it on his work before making payment. 
you 


to do it; if you don t need one, write us who does. 
tos H. P 


MOTOR WORKS 


GAS & GASOLINE 
ENGINES. 


Scaffold hook, R. B. Gregury Bee 
Screws. nuts. etc.. from rough metal, machiner 

for automatically manufacturing, W. Reh... 
Seat. See Spring seat. 


Secondary battery, fF’. W. Wetherill................ 664.198 
Separator. See Gold separator. 

Sewage. etc., ejector fur raising, Shone & Ault... 664.183 
Sewing machine guide. G. W. Lasch « 663.908 
Sewing machine trimmer, H. A. Klemm.. « 664,277 


Sewing machines,gumming mechanism for book, 
D. M. Smyth 

Sharpener. harrow disk, T’. L. Regester. 
Sbeet metal ware, I”. Wiley..... ..........- 
Shell blank cutting macbine. Kidd & Wurste: 
Shirt case, L. W. Peddicord. ........... 

Shutter, door or window, J. G. Wilson. 
Sh utter retainer, N. Martin............ 
Shutter worker, A. M. Burnham. 
Sign, L. Johnson... 
Sign, advertising, J. G. Hansen 
Signal. See Railway signal. 

Signal box auxiliary attachment, B. Oehmen..... 
Siphon filler and mineral water charger, J. H. 


OK ete ofa wits oeiesscsse ao escapee atid ettla Segara - 664.351 
Skirt, pedestrian’s. HK. M. Reynolds. 664.002 
Sled. R. EK. Hickson. ................. 664,215 
Smoke conveyer. G. } 9 


Soap making apparatus. 
Soidering iron, K. Booth. 
Soldering tool, FG. Raleigh.... 
Sounding tube for navigator’s u: 
dict. 
Spectacl 1 
Speed regulator, L. H. Nash..... the 
Sprayer. kerosene, W. L. Deming.... “ S 
Spraying apparatus agitator, W. L. Deming...... i 
Spring for couches, seats, etc., A. ‘I’. Knorzer.... 66 
Spring seat for chairs, sofas, wagon seats, etc., 
MID IMO DG. fois ras. casnlita Sapa tie-bes qaittely.s'e ses artis. ces 
Sprinkler. See J.awn sprinkler. 
Stamp, rotary self inking, M. Tilden 
Stand. See Washstand. 
Starch and cattle food, making, T. Gaunt 
Starch, manufacture of, 1’. Gaunt.................. 
Starch, separating germs, etc., in making, T. 
GaUMl ere ssitis c- atic cr iajwiiioieiccaiainstygen svete oue ei a(er.0'e 
Starch, treating grain in making, T. Gaunt. 
Steam engine. P. Heubner 
Steam engine. W. Loeffler. 
Steam generator, ‘I’. F. Morrin 
StockingsCrU; Sadler. cn ccs cipiictceas vee oceeeenne ves 
Stokers, feeding device for steam, F. VW. Cox..... 
Stone. veining or marbling artificial, H. E. G. rein 


663.904 
664.068 
464,152 
664.217 
664,135 


Stop mechanism. automatic. C, F. Van Dyke. 
Submarine apparatus, A. von Hoffmann... 
Suspension hook, G. A. Jencke et al...... ‘ 
Sweeper and dust gatherer, electric, C. Dufour.. 
Switch. See Controller switch. Electric switch. 
Motor switch. Railway switch. 
Switch cap, electrical. G. B. Thomas............... 
Switch stand lever locking mechanism, W. F. 


664,189 


ISTO Kir es semecle we sate hate cuales testes O eeepc 663,906 
Table. , See Display table. Game table. Ironing 

table. 
Tank. See Oil tank. 
‘Telegraph receiver, printing, J. Burry............. 663,859 


Telegraphic instrument, H. ‘I’. Johnson. 
Telephone call register, W. H. Barker. 
'Telephone mouthpieces, germ destro 


L. Lacey... 
Telpher system, J. H. & A. Pauley. 
Tenon and mortise joint, H. 


S. Jord 
Tenpin alley. R. k. Downey eihiee 
Tentering machine swing 

Fearon... Rigtatne’s 
Thermostat, i 
Thill coupling. J. 
Thill support, buggy, J. A. Cri 
Tie. See Railway tie. 

‘Tire plug machine, F. L. Wilson.... 
Tile setting, Mueller & Langenbeck. 
Tire armor, N. Brown.... ........26 
Tire bolt wrench, A. E. Groom...... 
Vire fastening, vehicle, W. Holmes 
Tire for cycles. ete.. I. Burrell... ........--....6.005 
Tires on vehicle wheels, device for securing rub- 
ber, W. Holmes 


Toy, motor, J. H. Whiting.. 
‘Track sander for locomotives, pneumatic, J. B. 


BUT NOSE oo aie sos ale edict noe nomad > he bace sate’ 664,115 
Trap. See Cockroach trap. 
Tray. for sample cases, trunks, etc, self adjust- 

ing, EF. D. Upham oe Lord aenieie sick tatides L | OOAL OUD) 


Tricycle, J. ‘I. Andreen.. 


664,231 
Trough. See Feed trough. 


Truck, car. C. M. Carnahan... ........ 0. ce ceee eens 664,312 
Tube. See Sounding tube. 
Turbine, compound reaction steam, J.C. Hender- 

SOM Y Nerectes toe tce's cies teaiadon seieuiina seveesesenss 664,085 
Turret machine tool holder, G. J. Winkle......... 664,344 


Type forming machines, recoxd strip perfurator 
for, T. Lanston 
Typewriter, W. Beresford 
Typewriting machine, L, S. Burridge. 
Umbrella cover, R. W. Killmer oD 
Umbrella covers, chp for attaching, F. W. Car- 
melich........... ‘ 
Umbrella stick, D. H. Watts 
Valve, Grosse & Lintz............. 
Valve, balanced slide, W. Schmolka.. 
Valve, check, T. J. Hackett..... ..... 
Valve for trucks, safety, C. A. Warsing. 
Valve gear, W. S. Halsey.... .......... 
Valve, pumping engine, J. S. Atkinson.. 
Valve, water cushioning tank, Milne & Snow. 
Valves, gripping connection for inflation, Trom 
litz& Gibbs 
Vebicle brake, automatic, H. L. Bailey 
Vehicle hinge ceupling, detachable, H. 
bers... at 
Vehicle hi 
Vehicle motor. J. W. a 
Vehicle, motor, H. B. Berendsen 
Vehicle motor, W. Riddell..... 
Vehicle, motor driven, P. C. 
Vehicle running gear, C. Heart 
Vehicle steering apparatus, mot 
CROLGIN, fo canisters cannabis 
Ventilato: ventilator. 
Vessel, compartment. De Lancey & Ritte 
Vise, pipe, H. fF’. Renner.................. 
Warp beaming machine, D. McTaggart... 


a (Continued on page 419) 


663.971 
-» 664.011 
« 664.347 
664,157 


664.123 


DURABLE DESKS 


Don’t buy untt! you get our catalogue— 


Taken with our engines, a we allow every responsible 
7E are sure of our engines, and YOU are sure before 


ay. 
Tell a your work, and we will tell you tbe best way 


The Pipe of the Century. 
Tue...“ MALLINGKRODT ” PATENT 


NICOTINE ABSORBENT AND VENTILATED SMOKING 
PIPE IS THE ONLY PIPE FIT FORA 
GENTLEMAN’S USE. 


You may appreciate the exquisite flavor and taste 
of a good smoking tobacco, but you can never have that 
enjoyment with a dirty, feul-smelling pipe, thoroughly 
saturated with poisonous nicotine juices, so bitter and 
disgusting te the taste. This is effectually remedied in 
the “ Mallinckrodt’ where the juices are completely ab- 
sorbed before reaching the month, and assuring a cool, 
clean and healthy smoke. Money refunded if not satis- 
factory. Pipes from 30 to 50 cents each, according to 
size and finish. Over 100,000 sold in 1899 alone. _ 

Send for illustrated circular “S. A.” with prices. 


THE HARVEY & WATTS CO., 
275 Canal Street, N. Y. Station E, Philadetphia. 


ROTARY PUMPS AND ENGINES. 


Their Originand Development.—An important series of 
papers giving a historical resume of the rotary pump 
and engine from 1588 and illustrated with clear draw- 
ings showing the construction of various forms of 
umps and engines. 38 illustrations. Contained in 
SUPPLEMENTS 1109, 1110, 1111. Price 10 cents 
each. For sale by Munn & Co. and all newsdealers. 


WYCKOFF, SEAMANS & BENEDICT, 327 Broadway, New York. 


BEQUEATHS 
TO ITS’ 
SUCCESSOR 


THE IMPROVED 
emington 


Typewriter 


‘AMARVELOF 
MECHANICAL 
ACHIEVEMENT. 


ZEPHYR MAGNESIA 


PLASTIC COVERING. 


Unequated as a non-conductor of heat for use on all 
steam and fire heated surfaces. 


Guaranteed to cover 40 square feet, flatsurface, 1 inch 
thick, and weighs only 60 pounds per bag. 


Magnesia Asbestos Moulded Sectional Covering, 
Felted Asbestos Air Cell Sectional Covering, 
Wool Felt Sectional Coverings, 


ing materials of all kinds. For prices address 
THE CORK FLOOR AND TILE CO., 
139 Congress Street, Boston, Mass. 


By EDWARD 


Large Octavo, 480 pages, 300 illustrations. 
By mail, postpaid, toa 


THE new 


met with the 


Byrn 


oe great 
THE NEW. Book BE NERS os urd 
MUNN& Co, Puscisatre 


Gl BRoanay, NX. eve 


Asbestos Cement. and a complete line of insulat- 


of science in recent years as 


Eye Could See 


the filth that passes through or- 
dinary water faucets you would 
| be alarmed and disgusted. These 
germs are the cause of most dis- 
eases. Pure water would prevent 
them and perfectly pure water 
can be_ produced only by using 
the widely celebrated 


Berkefeld Filter, 


which is constructed on the most scien- 
tific and bygienic piinciple. Easy tv 
clean and care for. Rapid filtration. 
One gallon of pure water in 4 minutes. 


Berkefeld Filter Co., 2 Cedar St., New York. 


if Your | 


The Progress of Invention in the 19th Century 


W. BYRN, A.M. 


Price $3.00. Half red morocco, gilt top, $4.00. 
ny country in the world. 


volume, which worthily celebrates the close of the 


century, as far as the arts and sciences are concerned, has been 


warmest praise by both reviewers and readers. The 


book is scholarly and interesting, and records and describes all the 
more important developments of the useful arts which character- 
ize the period. 
tically every great event during the century. 
spectus will be sent to any address on application. 

The following are brief extracts from the many reviews, and 
give some idea of how the book has been received : 


In a chronological table mention is made of prac- 
An illustrated pro- 


“THE ENGINEER ” of London, says, “In this vclume, whick is nicely 
printed and well gotten up, the author has attempted a heavy 
task and has carried it out in 
hardly an invention or an improvement made during the cen- 
tury of which notice of some sort is not made.” 


“THE BROOKLYN EAGLE” says, ‘‘ Every student who desires to be 
well informed on tbe subject of invention or to be familiar with 
the genius that has made the niaeteenth the crown of tbe cen- 
turies, will be sure to want access to this volume. 


a praiseworthy fashion. There is 


** * Mr. 


deals with his subject in a masterly manner.” 


“THE RATLWAY AND ENGINEERING REVIEW ” says, “ The bookis well 
written and interesting, and presentsinacreditable form the 


scientific and engineering achievements of the century.” 


CAN MACHINIST”? says, ‘It gives rational descriptions of the 
Princt les Of the inventions included. 


| Many, we fancy. who 
een unable to keep up with the bewildering progress 
ublished by the periodicai press 


will find here just the concise rés mé of many recent discoveries that they need.” 


“THE RAILWAY AGE” says, “This review of inventions which bave had their inception and development 


*9 intended to be covered.” 


Every reader of the SCIENTIFIC AMERICAN should possess a copy of this unique 


within the nineteenth century is very timely and appears to be a complete review of the subjects 


id timely publication, 


MUNN & CO., Publishers, Scientific American Office, 361 B'way, New York, 
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EXPERIMENTAL SCIENCE. 


By GEORGE M, HOPKINS. 


‘Tus is a book full of 
interest and value tor 
‘Teachers, Students, 
and others who desire 
to impart or obtain a 
practical knowledge of 
Physics. 1his splendid 
work gives young and 
old s«¢mething worthy 
of thought. It bas in- 
fluenced thousands of 
men in the chcice ofa 
career. It wili give any- 
one, young or old, in- 
formation that will en- 
able Lim to compre- 
hend the great im- 
provements of the day. 
it furnishes sugges- 
tions for hours of in- 
structive recreation. 

20th eclition. Revised and enlarged. 914 pages. 
illus. Elegantly bound in cloth. 
paid. $4.00; 


820 
rice. by mail, post- 
Half Morocco, $5.00. 


THE SCIENTIFIC AMERICAN 
Cyclopedia of Receipts, 


Notes and Queries. 
Edited by ALMERT A. HOPKINS. 
12,500 Receipts. 735 Pages. 


This splendid 
work contains a 
careful compila- 
tion of the most 
useful Receipts 
and Replies given 
in the Notes and 
Queries of corre- 
spondents as pub- 
lished in the Scr- 
ENTIFIC AMERI- 
CAN during the 
past fifty years; 

ogether with 
many valuable 
and important ad- 
cition. Over 
$2:000 selected 

eceipts are here 
collected; nearly 
every branch of 
the useful arts be- 
ing represented. 
It is by far the 
most comprehen- 
' sive volume of the 

IH s i g kind ever placed 
: before tbe public. 


Price $5 in cloth; $6 in sheep; $6.50 in half mo- 
rocco; postpaid. 


AN AMERICAN BOOK ON 
Horseless Vehicles, Automobiles 
and Motor Cycles. 


Operated by Steam. Hydro-Carbon, Electric and 
Pneumatic Motors. 


By GARPNER D. HISCOX, M, E. 


“Gaa, G lene and Gil Vapor Engines,” 
AgtMor or eek: nical Movements, Devices 


Appliances.” 


Price $3.00 PosTPaiD. 


This work is written on a brvuad basis, and comprises 
in its scopea fuli illustrated description with details of 
the progress and mauufacturing advance of one of the 
most important innovations of the times, contributing 
tc the pleasure and business convenience of mankind. 

The wake-up and management of Automobile Vehicles 
of all kinds is liberally treated, and in a way that will be 
appreciated by those who are reaching out for a better 
knowledge of the new era in locomotion. 

The book is up to date and very fully illustrated with 
various types of Horseless Carriages, Automobiles and 
Motor Cycles, with details of the same. 


Large Svo. About 400 pages. 
Illustrated. 


Very Fully 


A Complete Electrical Library. 


By Pror. T. 0O°>CONOR SLOANE. 


An inexpensive library 
ot the best _tuoks on { 
Electricity. Put up in a 
neat folding box,as 
shown in cut. Kor the 
student. the amateur, the 
workshbop,-the. elactrical 
engineer, schools and 
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Arithmetic of Electricit 
138 pages, .. $1. 
Flectric ‘Coy Making, 140 
pages, . . 2 8 e100 
How to Become a Sue- | 
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Standard Electrical Dic- . 
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Flectricity Simplified, 158 Five volwmes, 1,300 pages, 
pages, . . $1.00 and over 450 illustrations. 
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Our Great Special Ofter.—We will send prepaid 
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as shown in the illustration, at the Speci Reduce 
Price of $5.00 for the complete set. ‘The regular 
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Stage Illusions and Scientific Diver- 
sions, including Trick Photography. 


This work appeals to 
old and young alike. and 
it is one of the most at- 
tractive holiday books of 
tbe year. ‘Tbe illusions 
are illustrated by the 
highest class of engrav- 
ings, and the exposés of 
the tricks are, in many 
cases, furnished by tbe 
prestidigitateurs them- 
selves. Conjuring, large 
stage illusions, fire-eat- 
ing, s wor d-swallowing, 
ventriloquism, mental 
magic, ancient magic, 
automata, curious toys, 
stage effects, phetograph- 
ic tricks,and the projec- 
tion of moving photo- 
graphs are all well de- 
scribed and _ illustrated. 
making a bandsome vol- 
ume. Itistastefully 

rinted and bound. Ac- 
nowledged by the pro- 
fession to be the Stand- 

= ard Work on Magic. 
By A. A. HOPKINS. 568 pages. 420 illus. Price $2.50. 


@ Fill descriptive circulars of above books will be mailed 
free weon application. 


MUNN & CO., Publishers, 
361 BROADWAY, NEW YORK. 


Washboard, G. W. Chatters, Sr..........seceeeeeee + 664.125 
Washing macbine, A. A. Casler.. 664,124 
Washstand, W. 8. Hlamm...... 63,889 
Water gaye, E. Engels... Sta . 664.019 
Water wheel yzovernor, A. Schulze - 664.3 


Weighing machine. E. H. Cook.. 
Weighing machine, A. Crawford... ae Z 
Weighing machine. coin controlied, E. 1. Cook.. 
Wheel. See l’olishing wheel. 

Winch, R. A. MCLeOd ........ 1. cece eee eee . 664.17] 
Wire splicing machine, W. F’. Kintzing. 664,526, 
Woodworking macbine, P. P. Bostwick. 66: 1 
Work support, BK. Dawson . 663,960 
Wrench. See Nipple wrench. Tire bolt wrench. 
Wrench. L. H. Kroke > 
Yarn reel, M. J. Nordmann. 

Yoke, neck. T.. De la Mare.... 

Zixc, recovering, C. Hoepfner...... ie tieteeras 


: 6 


DESIGNS. 


Air cushion, Meinecke & Hogan. .. 
Bunion or corn shield. J..1. Georges 
Car coupling cam block. P. Hien. .. 
Car coupling draw head. b. Hien 
Car coupling knuckle, P. Hien. 
Car coupling lifting pin, P. Hie 
Car coupling litting pin lock, P. 
Car coupling iocking pin, P. Hien.. 
Car couplings, filling block and sup 
acting dogs for. P. Hien............ 
Car couplings, gravity acting dog for, 
Chandelier, |. S. Pfouts.............. 
Cribbage board. P. J. Doyle....... 
Cycle frame, motor. G. D. Green 
Display rack, W.S. ¥lcRay....... Z 
Finger ring, 8. Goldner... 
Game board, F. G. Kaelin.. 
Hair retainer. \W. S. Bechtold 
Hook, hame, W. H. Hayden... .... 
Hydrocarbon burner top plate, J. C. Speir: 
Jar wreuch. fruit. R. Howell Binns 
Knife handle. G. M. Landers. 
Lubricator pump body, B. Ivor 
Match safe. H. D. Gardy.............. 
Micrometer gage frame, L. S. Starrett 
Nail, boop, (, W. Evans, , 
Pen rack. O. RK. Looker.. 
Sad iron, H. KE. Asbury.... a spot 
Sander appuratus, valve casing for locomotive, J 
C; Hooper... 3.2. eisinstateek aioe wattensie are 
Sash fastening lever, H. B. Sargent. 
Scale case. price, 8S. R. Munson,..... 
Screen roller housing, E. ‘'i1mmerhoff. 
Shoe, W. N. Horne... Rasy 
Slide-D, 8. HW. Hulh... 
Stand, newspaper, McDowell & Strike 
Stove. A. Onnemus.. 
Tray, C. H. Peet..... 
T'rousers hanger, T. B. Shuman. 
Trunk clamp, M. N. Drucker... 
Trunk corner shield, M. N. Druc 
Typewriting machine type biz 
Valve casing, J. W. McMillan 


TRADE MARKS. 


Bakery and confectionery products, certain 
named, Obio Baking Company...............e00- 35,597 
Bicycles. Sears. Roebuck & Company........ ens at 35,626 


Boots’ and shoes and leuther tor same, Rice & 
Hutchins? ioe endef e cus ceqaneis hee nao Sate n a oe 
Brick, fire. Stowe, fuller & Company ee 
Cereal products, certain named, Malted Cereals 
Company a 
Coffee, F. P. Garrettson & Company é 
Cologne water, J. M. Farina............eec eee ee eee eee 
Dairy products, certain named, Borden’s Con- 
densed Miik Company % aa: 
Eye shades, W. F. Mahon 
Flour, gluten, Bennett Mi 
Forms, bust, Wright & Company 
Fruit, dried or evaporated, U. 
pany. 
Hair ton 


35,52 
35,628 


Medicine, tonic, C. H. Grube. ........ 
Milk. condensed. St. Louis Condense 
DLT Yee Pee ee ca tomes evaaneyan eM nomial anidineie are te olor 
Musical instruments excepting pianos and their 
parts, J. Thibouville-Lamy & Compeny.. 
Ointment, C. A. Torrey, Jr............65 
Organs. Sears, Roebuck & Company 
Packing house products, certain named, Libby, 


MeNetl Saab: ae oot kcetis aes actin i etiooag eens 35,602 
Paint and varnish remover, certain named, Cellu- 
lose Products Company. 35,011 
Pianos, Sears, Roebuck & Company........ 39,622, 35,623 
Sewing machines, Sears, Roebuck & Company, 
35,624, 35,625 
Sheets. cotton, D. J. Vlast0...........cescesceees sees 35,593 
Soda fountains, sirup dispensed in, J. Hunger- 
ford Smith Company.............  asiseetes ici ashes 35,595 
Tobacco, plug, M. ©. Wetmore Tobacco Company 35,603 


LABELS. 


** Berg’s Famous Bread,” for bread, C. T. Berg..... 7,992 
** Coffee Ette,’’ for a coffee substitute, M. A. Raw- 


MOEN eecie asda cate, rat», oc aga Bole ere fein site Sait siellaelaseco se Soo RATS & 7,989 
‘* Corned Beef Hash,” for corned beef hash, Valen- 
tines Meat Juice Company..............eeeee eee ee 7,995 


** Dailey’s Pure Malt,” for extract of malt, H. & J. 

Dailey Malt Company. A 
“* Daisy Blue.” for cigars. Schmidt & Company..... 7,979 
** Domino Rye Whisky,” for whisky, Los Angeles 


COMPA Yi a ie 6 siete ne i ceoge ediione bia bre Beatie ated ela alee 7,987 
“* Dr. Mill’s Pectoral Sirup,” for a cough medicine. 
TE TG@S, Ba BO oor. darscaeaist ees woes onesie uses . 1971 
** Dreyfus’ Pills,” for a medicine, N. Khasan. E98 
‘* Eddie’s German Sal-].ea,” for a medicine, Smith 
Brothers, sicsrittey ced ire tite ates ins Uae ae Hee cine G,974 
*“* Fox’s Nutted Dates.” for nutted dates, Fox 
Pharmacy Company..............--0+02-5 ears etal 7,990 
“Greenabaum Brothers Plum Pudding,” for plum 
udding. Greenabaum Brothers...............-5- 7,991 


“ Hale’s Ton-A-Quin for the Hair,” for a hair 


tonic, H. R. Hale Company 1,967 
** Kil-Kold.” for a medicine, A. Meyers... - 19% 
“* La Rosa Calie,” for cigars, schmidt & Company.. 7,97 
** Lustre,” fora polish, W. L. Paul. 7 sia yce 6 fltD 
*“ Mayflower Rye,” for whisky, I.os . 
sisi - 7,985 
c. F. Mueller & Company. aoe 7,904 
“ Olden Time Rye Whisky,” for 
JES COMPANY s.ceicedc so seee tes cde tees 7,984 
“ Oppeau’s Treatment for the Hair,’ 
for baldness. J. Oppeau............. eee eee e eee 7,968 
‘““Ox Tongue,” for potted meats, Valentine’s Meat aa 
ithe Uvsiinses AOC) 
“ alentine’s 
Meat, Juice Company. 7,998 
“ Potted Beet,” for potted beef, Valentine’s Meat 
J UIC CHCOMDANY 25 i255 hee de aie aise woogie wears baie PCIE 7,997 
“ Raceabout Rye,” for whisky, Los Angeles Com- a 
pV ekMincals aneigedin sae daviegabacaescasvGgrecess tate 1000 


pany. 
“ Red isver Dentine,” for a tootb and mouth 
wish. Meyer: S/Gl@tm). iv. iccis  ecirien Raeseaen ed 


7,900 
“* Refugee sStringles3 Beans,’ for canned beans, 


United States Printing Company........ ........ 7,993 
“ Rolo Polo Sojitaire or Il'wo Ball Hockey,” for a 

PIN C: Die Be OTM cocisiace wearenan es Vaca aieet tas cele 7.966 
* Seltone.” for a catarrh cure, Specialty Manufac- 

PUN TITS CO 11 HWY is Fe3. sectayes sere siore soya aterets precace staaess Pao i 


‘* Sierra Mineral Bath Crystals,” for a compound 
for the bath. Fi. Griswold ......... os ceccsseesseeas 7 
*’ Upmann’s Extra 5.” for cigars, Cc. Upmann. 


“Will B” for cigars. W. Baum....c...0.00. wees cee TOT 
** Winner Whisky,” for whisky, Los Angeles Com- 
DADDY sis Soave or ee ohijed's waittcginn Papeete oe oe s'emcsanl wivio estes 7,986 
‘** Wm. Ulmer Brewery,” for lager beer, Wm. UI- 
mer Brewery...... sevetteedaweee MOOS 
PRINTS. 
“ The Stubborn Donkeys,” for a puzzle, F. A. Schos- 
BOW ovccserseees Sialde sicininaliuiews Satin stalenie rae woe eameat as: - 284 


A printed copy of the specification and drawing of 
any patent in the foregoing list. or any patent in print 
issued since 1865. will be furnished from this office for 
1) cents. In ordering please state the name and number 
of the patent desired. and remit to Munn & Co., 36] 


Broadway. New York. 


Canadian patents may now be obtained by tbe tn- 
ventors for any of the inventions named in the fore 
going list. provided tbey are simple. ata cost of $40 each. 
[f complicated the cnst will be a little more. For full 
instructions address Munn & Uo., 361 Broadway, New 
York. Other foreign patents may also be obtained. 


Do You Know That Your Razor Has Teeth 


Its edge is not a straight, but a serrated lineand the finer 
the teeth the better the razor. 
jure these teeth by invisible corrosion. 
razor out of order, compelling frequent stropping and huning. 


ELECTRO SHAVING LATHER 


is a new and scientitiC improvement in a shaving outfit. 
It preserves and hardens the delicate teeth of the razor, 
makes it cut easier, soothes the skin, is easy to make and 
delightful to use. Send for free fulder viving particulars. 


F.G. FOWLER & CO., Bridgeport, Conu., U.S.A. 


Ordinary shaving lathers in- 
This is what puts a 


OF THE 


UNITED STATES 


SIZE 48x34 INCHES 
MOUNTED TO HANG ON THE WALL 


PRICE 15 CENTS 


This map is particularly interesting and 
valuable, as it shows in colors the dif- 
ferent divisions of territory in America 
acquired since the Revolution. The 
originalthirteen states, Louisiana pur- 
chase, the Texus Annexation, the Gads- 
den purchase, the cession by Mexico 
and the northwest acquisitions by dis- 
covery and settlement. It will be sent 
postage prepaid on receipt of price, 


P.S.EUSTIS, Gen.Pass.Agt.C.B.&Q.R.R., CHICAGO 


N. Y. CamMerRA EXCHANGE. 


50% Saved on all makes of Cameras 
Headquarters for Buying, Selling 

and &xchanging Cameras or Lenses. 

| Large assortment aiways on hand. 

| Developing, Printing, ete. 

Photo supplies of every description 

at lowest prices. 

~ [2B Send 2c. stamp for bargain 

list. Address 


N.Y. CAMERA EXCHANGE, 114 Fulton St., NEW YORK 
RUBBER STAMP MAKING.— THIS 


article describes a simple method of making rubber 
stamps with inexpensive apparatus. A thoroughiy 
practical article written by an airateur + ho has had ex- 
verience in rubber stamp making. _C..e ijlustration. 
Contained in SUPPLEMENT 1110, Price 16 cents. Kor 
sale by Munn & Co, and all newsdealers. 


WANTED. — A FIRST-CLASS MECHANICAL 

Draftsman. An 2xamination of applicants will be 
held at the Navy Yard, Boston, Mass., January 3. 19v1, 
fora First-Class Mechanical Draftsman at $5.(}4 per diem. 
The examination will be open to all comers who can 
give evidence of experience in conducting the kiad of 
work for which tbey seek employm.nt and who sre 
citizens of the United States. {pp vations should be 
addressed to the Commandant, Navy Yard, Boston, 
Mass., and must be delivered to him on or betore \Wed- 
nesday, January 2. No application received after this 
date will be censidered. Hach applicant will statein bis 
application his name, age, residence, citizenship, present 
occupation and previous employment or woik done. 
Theapplications will be accompanied by evidence of 
citizenship and by certificates, preferably from previous 
empleyers, as to character, habits of inaustry and 
sobriety and skill and experience in conducting work of 
the kind required. JOHN D. LONG, Sec’y of the Navy. 


W ANTED—rHIRD-CLASS DRAFTSMAN) (MA- 

rine engmeana boiler). An examination of appli- 
cants will be held at the Navy Yard, Portsmouth, N. H., 
December 28, 1900, for third-class draftsman (marine 
enzine and boiler) at $3.28 per diem. ‘The examination 
will be open to all comers who can give epidence of 
experience in couducting the kind of werk fer which 
tbey seek employment, and who are citizens of the 
United States. Applications will be addressed to the 
Commandant, Navy Yard, Portsmouth, N. H., and must 
be delivered to him on or before ''hursday, December 
27. No application received after that date will be con- 
sidered. Each applicant wiil state in his application his 
name, age, residence. citizenship; present occupation 
and previous employment or work done. ‘I'be applica- 
tions will be accompanied by evidence of citizenship, 
and by certificates, preferably from previous employers. 
asto character, habits of industry and sobriety, and skill 
and experience in conducting work of the kind required. 

JOHN D. LONG, Secretary of the Navy. 


MACHINES, Corliss Engines, Brewers’ 
and Bottlers’ Machinery. THE VILTER 
MFG. CO., {99 Clinton Street, Milwaukee, Wis. 


MODELS EXPERIMENTAL work. 


nventions developed. Special Machinery. 
E, V. BAILLARD, Fox Bldg., Franklin Square, New York. 


TNEIR, FRE 
es as 
MODELS & EXPERIMENTAL WORK: SMALL MACHINERY 


= a 
NEW. GTENCIL WORKS 100 NASCAUST WLS 


PR WHEELS, 
NOVELTIES & ETE. 


AMOUR & LITTLEDALE MACHINE CO: 
30 WOR 


I TH ST., NEW YORK? 
PATTERN AND MODEL MAKERS. 


MOVING PICTURE MACHINES AND FILMS. 


AND F ALE 
LANTERNS WANTED OR eitAaMie 


ERFORATED METALS 


Y 


Ss 


ARRINGTON&KING PERFORATING G..C 


fy ALL USES. MADEAS REQUIRED. 


225 N.UNION ST. 


HICAGO. 


50 YEARS’ 
EXPERIENCE 


ENTS 


TRADE Marks 
DESIGNS 
CopyYRIGHTS &c. 
Anyone sentinsr a sketch and description may 
quickly ascertain Our opmion free whether an 
invention is probably patentable. Communica- 
tions strictly contidential. Handbook on Patents 

sent tree. Oldest agency for securing patents. 
Patents taken through Mun & Co. receive 
special notice. without charge. in the 


Scientific American. 


A handsomely illustrated weekly. Jaryest cir- 
culation of any scientitic journal. Terms, $3 a 
year; tour months, $1. Sold by all newsdealers. 


MUNN & C0.361 eroacway. New York 


Branch Office. 625 F St.. Washington, D.C. 


Cyphers Incubator. 


is guaranteed to out-hatch during three 
trials any other incubator, or Your Money 
Back. Warranted to last 10 years, Illus 
trated circular and price list free. New year 
book, *‘Profitable Poultry Keeping’? 192 
o- SELF- paces, 200 illustrations for 10c. Ask for took 

REGULATING. J 134, Address nearest office, CYPHERS 
SELF-VENTILATINGS INCB, C@., Boston, Mase.Waylanit, N.Y. Chicao. 


A MOISTURE, 


HOW TO MAKE AN ELECTRICAL 


Furnace for Amateur’s Use.—‘i‘he utilization of 110 volt 
electric circuits for small furnace work. By N. Mouroe 
Hopkins. ‘his valuable article is accompanied by de- 
| tailed working drawings on a large scale, and the fur- 
uace can be mide by any amateur who is versed in the 
| use of tools. This article is contained in ScrsntiFic 
AMERICAN SUPPLEMENT, No. 1182. Price 10 cents. 
For sale by MUNN & Co., 241 Broadway, New York City, 
or by any bookseller or newsdealer 


fj and none that hatch a greater percentage 
4 of good eggs with less attention or at less 


expense. Our catalogue PRINTED IN 5 
, LANGUAGES tells all about it—illustra- 
tions, descriptions and prices. Sent for GC» 
|Z. DES MOINES INCUBATOR (0., 


Box 75 . Des Moines, ¥a.§ 


GAS ENGINE CASTINGS. 


Materials and Blue Prints. Write for Catalog. 
PARSELL & WEED, 129-131 West 31st St., New York. 


FRICTION CLUTCHES 


Simplest ané@ Surest. Write for Catalogue. 


EMPIRE MOTOR WORKS 
900 Washington Street, Buffalo, N. Y¥. 


FO R SALE —Machine Shop, brass and iron foundry 
« not large, but wellequipped. Present 

owners not active nor conversant with the business. A 

thoroughly capable man who would know what and how 

to manufacture, with some capital, can buy this plant 

on very easy terms. Address 

WATERTOWN MFG. CO., Watertown, Wis. 


cepAaArR 


pF 

HAIRAND WATER TIGHTS a 
f ANY DIAMETER, ANY DEPTH. 
WILLIAMS MFG CO. KALAMAZOO MICH. 


STOCK COMPANIES ORGANIZED 


IN ANY STATE. 
QUICK SERVICE. LOWEST FEES. 
FEDERAL CORPORATION CO., 
Tel. 4390 Boston. 113 Devonshire St., Boston. 


FREE CATALOGUE. 


Prairle State Incubator Co., 
Homer City, Pa. 


32 6 SEND FOR 


Exa 


PATENT FOR SALE very cheap. Sanitary Ven- 
tilator. Attachment to heating stove. Healthful. In- 
expensive. Saves fuel. C. 8. Langton, Parkersburg, III, 


Magneto for Gas or Gasoline Engine Igniters fi 


GIDDINGS & STE 


B aDaySure 


furnish the work and teach you free, yon work in 
the locality where you live, Send us your address and we will 
explain the business fully, remember we guarantee a clear profit 
of%3 forever y day’s work,absolutelysure. Write at once. 
2OYAL MANUFACTURING CO. Boxr354, Vetroit, Mich. 


Instruments, Drums Uniforms, 
& Supp.ies. Write for catalog, 445 
illustrations, FREK; it gives in- 
formation for musicians “nd new 


bands. LYON & HEALV, 
88 Adame St. OHIOAGO. 


VEN, Rockford, Ml. 


Sendus youraddresa 
andwewillshowyou 
howto make $3 aday 
absolutely sure; we 


Allow belts to run slack. Reducecoal bills. 


THE WARREN CO. (Inc.), Mfrs.s 


Warren’s Pulley Cover 


Will Give Your Pulleys Leather-Like Surfaces. 
Sent on thirty days’ trial. 
Will send a case of Warren’s Pulley Cover (1% sq. ft.), with everything neces- 
sary for applying, for $12.00, less carrying charges. 
YOU NEED NOT REMIT, if the Cover dnes not. prove as represented. 
16 Jackson St., Chicago, Il. 


APPLIED WITH 
A BRTSH. 


Keep Belts from Slipping. 


420 


FOR MEN OF BRAINS | 
017s. CIGARS 
“MADE AT KEY WEST.— | 


These Cigars are manufactured under 
the most favorable climatic conditions and 
from the mildest blends of Havana to- 
bacco. If we had to pay the imported 
cigar tax our brands would cost double the 
money. Send for booklet and particulars, 


CORTEZ CIGAR CO., KEY WEST. 


LOSS: OF: LIFE 
AND 
INJURY 


TO:PERSONS 
CAUSED-BY 


BOILER-EXPLOSIONS ! 


H PRESIDENT: “WB RAL Nice Daren 
J- B-PIERCE:SECRETARY “ALLEN : 2?VICE PRESIDENT 
Ti .MIDDLEBRO 


‘Me 
ar 


ALLEN: 


SIMPLICITY OF 
CONSTRUCTION 


Many of the Automobiles of to-day are complex in their 
. mechanism and 
es therefore difficult 
and dangerous to 
operate. Tbe 


Winton 
Motor 
Carriage 


is distinguisbed b 
the simplicity an 
durability of its 
Two and four passenger carriages and 


Price $1,200. 
construction. 8 
delivery wagons are described in 1901 catalog just pub- 
lisned. Send your name and address to 


THE WINTON MOTOR CARRIAGE CO., Cleveland, Ohio. 


AUTOMOBILE PATENTS 
EXPLOITATION COMPANY. 


UNDERTAKES :—The manufacture of Automobiles and Motor- 
Cycles, The examination of Automobile patents. To enlist capital 
for the development of inventions. 

FURNISHES:—Specialists to make thorough examinations of 

atents. Experts to test motors and automobiles, @pportunities to 
inventors to present property their propositions to concerns willing 
to consider and to undertake the same. 

PURCHASES :—Alt meritorions patents, licenses and inventions 
relating to motor-cycles, motors, gears, automobiles and their parts. 


F. B. HYDE, Secretary. 2? William St., New York. 


DAY AND NIGHT! 


ee Our factoryis running day 
and night getting ready for 
our 1901 trade. 


Our ‘1901 Model ’’ 


is pronounced by experts to 
be the best. general ali- 
around Automobile for 
pleasure that has 
ever been placed on 
the American mar- 
ket It is now ready 
for inspection at 
our works. Come 
and see us and place 
Pa orders early. 
asoline system. 
= s Write for printed 
Two Passenger Carriage. Price ®1,250. RA  eenta: 


CHARTER ENGINE of 
Sel NY Puace 


By Any One 
For ANY PuRPOSsE 
FUtL—Gasoline, Gas, Distillate 
Stationaries. Portables, Engines and 
Pumps, Hoisters 
(=> State Your Power Needs 
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 


BRISTOL’S 

RECORDING INSTRUMENTS. 

wa Pressure Gauges, Vacuum Gauges, Volt- 
jf coeters, Ampere meters, Wattmeters, and 
‘| hermometers, make continuous records 
Day and Night. Will pay for tbemselves. 
Every instrument fully guaranteed and 
sent on 30 days’ trial. Send for Circu- 
lars anda Specimen Chart. 

The Bristo! Company Waterbury, Conn. 
MEDAL PARIS EXPOSITION. 


mererterorn oe The Open Pipe 


SILVER 


The only clean pipeon earth. Always sweet, pure and clean, free 


trom poisonous nicotine. A pipe that opens in the center, so that every 
part can be thoroughly cleaned. The bowl is made in {wo sections, 
which are united together with an interior screw lock. When the pipe 
is closed it is absolutely airtight, and looks like the ordinary briar, but 
by twisting the bowl the interior is exposed exactly as shown in the cut. 
The only pipe in the world that never smella, never bites, 
never tastes bad. Made of the finest genuine briar, with curved 
or straight stem, beautifully finished. 

Send us fifty cents in 2c. stamps or money order, for a sample. If it 
1s not just what you want and more than satisfactory, your money back 
without a word — Ayents wanted at once. BUFFALO BRIAR 


PIPE CO., 448 Washington Street, Buffalo, N. ¥. 


Srientitic 


Aitevican. 


DECEMBER 29, 1900. 


WALTHAM WATCHES 


The factory of the Waltham 
Watch Company is the largest and 
most complete establishment of the 
kind in this or any other country. 


Waltham Watches are the most 
accurate pocket time-pieces it is 


possible to make. 


“* The Perfected American Watch’”’, an illustrated Book 
of interesting information about watches, will be sent 


free upon request. 


American Waltham Watch Company, 
Waltham, Mass. 


GUYER’S PATENT 


DESULPHURIZING FURNACE. 


Latest, Cheapest and Best. 

Takes the place of Heap 
or Stall Roasting. 

Saves time and money. 

Write for particulars. 


HIGHEST EFFICIENCY 


attained in the 


STOVER 
GASOLINE 
ENGINE 


The best is always cheap- 
est. Write for prices. 


ESTIISTOS 
Lea A COVERINGS 


a tat) 5-3 0ek-3 ABSOLUTELY FIRE PROOF, 
gt VL eels e-} PERFECT NON-CONDUCTORS, 
Sieh (eae IBLE. EASILY APPLIED, 
MADE IN SECTIONS Bit aaa Th 
% INCH TO 16 INGHES. 


FIT_ STANDARD PIPE 
. AALS M'FG- CO. 


NEW YORK: CHICAGO * PHN -Tos-arel 
7 mancioweg 


ASBESTOS MATERIALS. MRGIUP RN ee. Sar) 
ROOFING MATERIALS. [obxeut ile Ni PN ia i7 en 


The New England Watch Co. 
ARTISTIC SPECIALTIES 


for tbe Season are shown 
In Our Blue Book for Ladies’ 


In Our Red Book for Men’s 
Watches. 


Hither or both sent on application. 

3? Maiden Lane, 149 State Street, 
New York, N. Y¥. Chicago, Ill. 
Spreckels Building, San Francisco, Ca}. 


‘s] IGHT OF ASIA” LAMP 


The Smallest Porta- Weight, 4 on. 
ble Electric Light. ins. long. 


Unlike all otber portable 
lights, the batteries of the 
“Light ef Asia” Lamp do 
not deteriorate unless used. 
For a good light. for short 
intervais, this’ lamp 1s unex- 
celled. The ‘ Light of Asia” 
Lamp is made with a view to 
benuty, and is mounted in an 
aluminum sbell_ covered with fine 
leather. Price $3.00, postpaid. 


Every One Guaranteed. 


ELECTRIC CONTRACT CO. 
61 ELM STREET. NEW YORK. 


OLLLLHHHPheheheheheehehehehehehaeeheheheheheeoereredoeheheheheeoeocrey 
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le The following letter from one of the largest cement manufacturers in the & 
ce ave seme 2, 
“<" world proves positively the marked superiority of THE GRIFFIN MILL ‘y 
ele sie = : se 
3 for pulverizing either rock or cement clinker. > 
ee 4 
lv ; ze 
€ AMERICAN CEMENT COMPANY, se 
ts OWNERS OF 
elt The Egypt Portland C t Works. A The Giant Portland Cement Works. a 
| The Pennsylvania Portland Cement Works, The Columbian P ortland Cement Works. The J ordan, Nv. Y. Portland Cement Works. Py 
“ch Messrs. BRADLEY PULVERIZER Co. GYPT, PENN., August 25, 1899. ke 
ele Gentlemen: Replying to your inquiry as to what we think of THE GRIFFIN MILL, we will say that the first Griffin 12 
ta Mill used in grinding Portland cement was erected in our Egypt works ten years ayo, where it is still in operation. Since > 
tlt then, as from time to time we have built new works, we have equipped them all with Griffin Mills.) We bave now in opera- Ee 
Ele tion at our several works, thirty-seven mills. . ne 
te We know all about the grinding machinery used in the various cement works in this country, but think the Griffin 3 
lt Mill superior to any other for grinding Portland cement and the raw material from which it is made. What we think of the Ee 
Eh Griffin Mill is shown by the fact that within the last week we have given you an additional order for more mills. ‘2 
3 Yours very truly, AMERICAN CEMENT CO., 3 
el Joun W. Eckert, President. le 
“i a 
el The demonstrated success of the GRIFFIN MILI, for pulverizing all refrac- 20 
¢ tory substances allows us to sell tbem On their established record. Write us > 
eh for names of manufacturers who are daily using them witb perfect satisfaction. 42 
Cc 2 
Cc, 2, 
e = 
- THE BRADLEY PULVERIZER CO., = = Boston, Mass. 2 
je d= 
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Pea mosaltrsitess 
ACETYLENE 


DO YOU KNOW that the most light, least trouble, 
reatest comfort can be secured by using good burners. 
fhe best burner is D. M. STRWARD’S WONDER. 

Write, inclosing 25 cents, for sample. 

STATE LINE ‘TALC CO., Chattanooga, ‘Tenn., U.S. A. 

——————S—— 


CROSBY’S 
CLOVES 


+) . Factory to Family by mail post-paid. 
Our great $3.00 black gauntlet fur gloves; ladies’ Mocha 
kid gloves in any color $1.23; men’s Mochaand Rein- 
deer gloves unlined and silk lined $1.50 to #2.c0; many 
other kinds of gloves and mittens 6U cents and upwards 
all in illustrated booklet ‘Glove Pointers.” Natural 
Black Galloway, Calfskin, and other fur coats; 
Galloway wholehiderobes, Taxidermy and Head Mount- 
ing in booklet ‘‘Moth-Proof.””, Do you wanthides or skins 
tanned for rugs or robes? get our ‘‘Custom Tan Folder."* 
Wealso buyraw furs. 
THE CROSBY FRISIAN FUR COMPANY, 

116 Mill Street, Rochester. N. Y. 


Og ra ra rae ra ra ra ra ra rae ra roe ra Os CAs YEQYs Ys YIeYs Yes YIe4o YOY Uv eY0 Uf 


THE AUTO-CARBURETTOR 


made upon anew principle furnishes a reli- 
able explosive mixture. Easy ignition and 
greatest expansion. No pump required. 
Uses any grade of gaseline with no waste. 
Especially adapted to automobile and cycle 
motors. Our customers say it is the best 
Carburettor in the market. We make also 
the Register Valve for controlling the 
flow of gasoline or other fluids. Write us 
for prices and@ booklet on Carburettors. 
HE AVERY & JENNESS CO., 
30 W. Washington St., Chicago, Ill. 


All varieties at lowest prices. Best Railroad 
Track and Wagon or Stock Scales made, 
Also 1000 useful articies, including Sates. 


\ cal f j Sewing Machines, Bicycles, Touls. etc. Save 


Money. Lists Free. CHICAGO SCALE Co.. Chicago. II, 


Foreign Travel 


Egypt, Turkev, Greece, Palestine. etc. 
Address Miss WELDON, 
“The Moorings,’”’ Howard, Pa. 


Acetylene Gas Burners. 


y Schwarz Perfection Lava Burner. 

pe LAV? Highest awards in all 4 cetylene Expo- 
sitions. Made of one piece of lava. Are 
faultless and every one tested and quar- 


anteed. te Send for Price List. 

N (] Blowing. Sole Agents for 
Ds KI . ~} 
Carbonization. Aird 8: and 


Perfect Alignment. 
M. KIRCHBERGER & CO. 
50 Warren Street, New York. 


WE WILL UNDERTAKE TO SE! L YOUR PATENTS 


INVENTORS’ MERCANTILE BUREAU, 320 Broadway, N. Y. 


RIDES 
Ss 


END FOR BOOKL 


ORROW 


FITS ANY CYCLE FQ 0,000 
ADDS PLEASURE AND SAFETY—ALL DEALERS SELL THEM. 


QMies-PEDAL ONLY 35. EGLIPSE MANUFACTURING C°, everix a* wv. 


COASTER 
BRAKE. 


PEDSEASHSHSEHSEHO 


JESSOP Bore etree 


Ww JESSOP & SONS L2 QI JOHN. ST. NEW Y 


ita 


SENT ON TRIAL. 


Prepaid to any address. 


Coggeshall Patent Steam Tube Cleaner. 
THE CLEANER THAT CLEANS CLEAN 


NO Moisture, Saves cust quickly. A trial costs 
Scale. Cleans from end toend. you nothing 


The Coggeshall Mfg. Co., 123 Liberty St., New York. 


Carbide Feed 
GENERATORS 


are endorsed by the U.S. 
Government, by the 
State of Pennsylvania, 
| and by all other disin- 
terested authorities. 
| 


Hy 


ECONOMICAL AND SAFE. EASY OF OPERATION, 


J. B. COLT CO., Dept. S 1. 


408 East 32d Street, New York. 
146 Franklin Street, Boston. 
189 La Salle Street, Chicago. 
421 Chestnut Street, Philadelphia. 


They embody the 
latest and most approved 
princirles of construc- 
tion, and are guaranteed 
by the largest concern 
engaged in the business 
to be of perfect work- 
manship. 

Made from tke best 
material by expert me- 


